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Too little attention is given the big factor of QUALITY in buying 
There are generally as many grades of quality as bidders and the 
tendency to regard prices only is altogether wrong. 


You will find in our products—first of all—the best grade of material 
for the purpose—a distinctly different method of manufacture is used 
and the products are actually stronger and of better finish than others 


on the market. 


Our large finished steel bolts and screws, drill spindles, vise screw 
blanks, valve stems, rods and other machine, engine and automobile 
parts cost less the majority of times than inferior work made by other 


processes than the electric welding process. 


In rare cases the price may be a trifle high r, but the difference in the 


quality, when considered, far over-balances the difference in prices 


With your co-operation in anticipating vour orders as far ahead as 


practicable, we'll give you the goods when you want them, as we are 


Service adding very heavily to our equipment. 


You can ask about any other things of importance to you which we 
may have overlooked when you send in your next order or inquiry. 


The Electric Welding Products Co., 


Cleveland, Ohio. 
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The P. & W. Spline Miller 


The Machine that Revolutionized the Cutting of Slots, Key-ways and Splines 


10 Times Faster than Any Other Method 























Various specimens of slot work milled on the P. & W. Spline Miller that show the exceptional latitude of this machine for this class of work. 


I 








A long needed machine for reducing the manufacturing cost of 
adjustable wrenches, drill sockets, key-ways in shafts and spindles 
and various parts of machine tools, small arms, automobiles, 
vending machines, etc., dependent on slots or a sliding action. 








Invaluable in Small Arms Manufacture. 


Write for catalog ‘Spline Miller.” 
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The Making of Drop Forgings 


When strength and durability are re- 
quired in a machine part, and this part 
is of a size or shape that will permit, the 
forging process is generally used. 

When a number of pieces can be made 
of one shape, it is, doubtless, the cheap- 
est and best way to have dies made and 
form each piece in these dies, either from 
ordinary carbon or high-grade alloy steel, 
as may be desired, and in either a drop 
hammer or squeezing press. 

The new welding processes that have 
been brought into commercial use have 
enabled more intricate-shaped pieces to 
be forged than could otherwise have been 
done, as the forgings can be made in 
two or three parts and then welded to- 
gether. 

These welds have nearly as high an 
efficiency as the original section of the 
metal. They are made either by elec- 
trically heating the parts and squeezing 
them together, or by melting new metal 
into the joints with blow torches that 
use various kinds of gases, an example 
of this being the oxy-acetylene welding 


process. 
DIEs 


In the drop-forging process, the shape 
of the piece wanted is usually cut out 
of two blocks of 60-point carbon steel. 
These dies are usually parted on the 
center line, but the shape of the piece 
largely controls this. 

The lower half of the die is fastened 
to the bed or anvil of a press, and the 
upper half is fastened to a ram that is 
connected to the piston in a steam cyl- 
inder. The piece of steel is heated to a 
good forging temperature, and the upper 
half of the die is then used as a hammer 
io strike the hot metal a series of blows 
and thus force it to fill both the upper 
and lower halves of the die. 

The dies are always given considerable 
draft so the forging will easily free it- 
self from the impression. To make the 
forging fill the die impressions, it is nec- 
essary to use a piece of metal of greater 
volume than the finished forging, and an 
opening from to inch is left be- 
tween the upper and lower part of the 
die, so the surplus metal will be squeezed 
out and not break the die. This surplus 
is trimmed off in trimming dies. 


LOCATING AND OPERATING Dies 


An important point in setting the dies 
is to locate them so both the upper and 
lower half will come exactly in line. 
While operating, a cloth, well soaked in 
oil, should be frequently rubbed in the 
upper die, to prevent the scale from 
sticking. In most cases this should be 
done every time a forging is made 

In the lower half of the die, an air 


By E. F. Lake 
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blast that is strong enough to blow 


out 


the scale is the best thing to use. Steel- 
wire brushes can be used for this p 


ur- 


pose, but the air is much quicker and 
more positive. This scale, if left in the 
dies, would work into the forgings and 
make them very hard to machine, as 
well as weaken the metal. 


SIZE AND Cost 


With this process, the finished sur- 
faces of forgings can be made to within 
1/22 of an inch of their desired size on 
quite large pieces, and thus very little 
machine work is required. Some of ti 
largest pieces that have so far been 
made by the drop-forging process are 
crank shafts for internal-combustion en 
gines that weigh over 4060 pounds, and 
the smallest that are made weigh less 
than 1. ounce. Thus there is a wide 
variety and range to the work that can 
be made in this way. 

In arriving at the cost of forgings sev- 
eral factors have to be considered. These 
are: the number that can be made from 
one die; the number that can be made 
with one setting of the die; the quality 
of the steel used in the forgings, and the 
time, machinery and power used to man- 
ufacture them. 


GRADE OF STEEI 


Any kind of carbon or alloyed steel 
can be made into drop forgings, if the 
proper temperature is maintained while 
hammering it into the dies. This re- 
quires, however, considerable skill and 
experience, on the part of the operators. 
if the best results are to be obtained. 


Stee! containing over 1 per cent. of car- 
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524 


bon is very difficult to forge, owing to 
the comparatively low temperature to 
which it is possible to heat it without 
burning the metal, namely, about 1800 
degrees Fahrenheit, and the compara- 
tively high temperature at which the forg- 
ing must be completed without danger 








PRESS FOR STRAIGHTENING CRANK 
SHAFTS AFTER FORGING 

of cracking the piece, owing to its brittle- 

During any of the forging opera- 

tions, the metal should not fall much 

below its highest recalescent point which, 


L 


ness. 




















Fic. 4. ForGING AN AUTO STARTING 
CRANK 
in a 1 per cent. carbon steel, is about 


1650 degrees Fahrenheit 

This narrow range, i.e., between 1650 
and 1800 degrees Fahrenheit, means that 
high-carbon steels must be heated several 
times while forging them, unless the forg- 
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ing is very simple in design. This is 
also the case with many of the alloyed 
steels. 

Steels heated above the highest re- 
calescent point assume a coarse-grained, 
crystalline structure that partially de- 
stroys the cohesive force that binds the 
molecules together. A weakened metal 
is thus the result. By hammering the 
metal into dies the crystallizing structure 
is broken up, if the blows are so regu- 
lated that the forging will be finished 
just as it reaches this recalescent point. 
Then a new grain structure is created that 
is much finer and the molecules are held 
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rolled steel made under the best of con- 
ditions. 


HEATING FOR FORGING 


In heating steel for forgings, the tem- 
perature should be raised slowly to about 
600 degrees Fahrenheit, and after that 
it can be raised as quickly as desired to 
the welding temperature. This is due to 
the fact that steel is not ductile below 
about 600 degrees Fahrenheit, and is not 
fitted to resist the strains imposed upon 
it by the differential expansion of an 
unevenly heated metal. 

By heating suddenly, the outer shell 
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together by a more powerful cohesive 
force. Any hammering after this point 
has been reached will set up strains in 
the metal that are liable to cause cracks 
and produce poor forgings. 

Of the high-grade alloys, chrome or 
chrome-nickel steels are very difficult to 
forge, owing to their mineral hardness, 
but when titanium or vanadium has been 
added to either or both of these, the 
metal forges about as easy as ordinary 
carbon steels and forgings can thus be 
made of the strongest steels. Forgings 
can also be made that are stronger than 


FORGING AN AUTO RUNNING BOARD SUPPORT 


becomes red before the core has had an 
opportunity to absorb any heat, and great 
Strains are thus caused by the expansion 
of the outer shell. Due to these changes 
when heating up cold steels, and es- 
pecially the high-grade alloys, many poor 
forgings are turned out by raising the 
temperature of the metals too suddenly. 

Inferior forgings also. may be made by 
the drop hammer only producing a bruis- 
ing effect, by delivering a light blow 
that has comparatively no penetration, 
but a high speed. This causes spots of 
dense, fine-grained metal that has a great 
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strength, while around them are a coarser- 
grained and hence a weaker metal. This 
condition is impossible to alter by heat 
treatment of any kind, and thus the forg- 
ings cannot be made as strong as they 
should be, if too small a hammer is used. 


Digs FOR CRANK SHAFT 


The designing of the dies in which to 
make the forgings also requires con- 
siderable experience and knowledge as 
to the action of metals when heated. In 
Fig. 1 is shown a four-throw crank shaft 
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formed into the shape shown at E, by 
dropping the upper half of the die onto 
it. The flash on E is formed by the 
excess metal squeezing out of the opening 
left between the two halves of the die, 
which in this case was '4 inch. 

After this, the forging is pushed 
through the trimming dies shown at F F. 
This leaves the crank shaft as shown at 
G. It is then ready to be straightened 
and machined. The hydraulic press in 
which they are straightened is shown in 
Fig. 2. 


Jt 
ic) 
on 


and the flash or fin, which goes to the 
scrap pile, as shown at K. This is an 
automobile running-board support that, 
after forging to the shape shown at L, is 
bent in the shaping die M to the form 
shown at O. After drilling four holes in 
it, it is ready to use. 


STARTING CRANK 


One of the kinks in the forging busi- 
ness is well illustrated by the automobile 
starting crank that is shown with its dies 


in Fig. 4. The novice might think the 
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for an internal-combustion engine that is 
being dropped forged by J. H. Williams 
& Co., of Brooklyn. 

The forging dies usually have a bend- 
ing form made in one side and separate 
dies have to be made for trimming off 
the flash or fin that is left on the forg- 
ings. 

In Fig. 1 the straight round bar A is 
heated in the furnace and bent at the 
side of the die, shown at C, into the form 
shown at B. After bending, the piece is 
held over the lower half of die D and 


FORGING A GEAR BLANK 


* at H. 


SuPPORT FOR RUNNING BoarD 


The forging shown in Fig. 3 differs 
from the crank shaft, in that it is bent 
after being forged to shape. This forg- 
ing is made out of a square bar, as shown 
It is first roughed in the impres- 
sion shown to the left of the die block J. 
after which it is finish forged in the right- 
hand impression, and this leaves it in 
the shape shown at /. It is then trimmed 
by pushing it through the trimming die M 
This leaves the forging as shown at L 


Fic. 6. ForGING AUTO STEERING KNUCKLI 


LEVER 


simplest way would be to bend a bar to 
the form shown in V and forge it in that 
shape. This would mean, however, the 
cutting of a deep impression, in the die, 
for the part of the crank on which the 
handle goes, and also prevent its being 
made flat, owing to the draft that it would 
be necessary to give the die. 

This piece is made from bar P by first 
placing it in the bending form Q on the 
left side of the die block and then drop 
ferging it as shown at R. It then leaves 
the forging die in the shape shown at 7. 





After this it is trimmed in die S, which 
in the shape shown at 7, with 
shown at U. 


shape 


it leaves 
the flash or 
T ne 


shown at V, 


scrap metal as 
crank is then bent to 


which makes it ready to ship 


the 


to the users for machining. 


interesting job is the forging 











Fic. 7. Drop FORGING AN 
of a gear blank, as shown in Fig. 5. The 
bat is first rough forged to the shape 
shown at B in the die block ( It is then 
finish forged in die D and leaves it the 
shape shown at / The flash is then 
I ned off in the trimn ling die F and 
ives this die as shown at G and H. 
The holes in the center are then punched 
out in the die /, and the forging leaves 
t as show it 7, when it is ready to 
S NIC | 

] forging of th 1utomobile steer- 

C I is Snow. Fig 0 

l features diff 0 ill th 
others. It would b difficult, if not 
S to ups ind by ia straight 
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t flash s it O After this th 
l forg straightened as show 
at QO, and forged in the finishing die R 
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in the form shown at S, with the scrap 


or flash as shown at L 


Auto STEERING KNUCKLE 


Still another method of forging a 
straight bar into a T-shaped piece is 
shown in Fig. 7. Bar A is first bent to 


B, after 
and 


die at 
die at C 


the 


the 


shape in the side of 


it is forged in 


which 
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ing is given it in the die H. It is then 
trimmed in die J and leaves it in the form 
which is ready for the ma- 
The flash or scrap after this 


shown at j, 
chine shop. 
trimming is shown at K. 

The method that this company 
uses for pointing bars so that a wooden 
handle can be used on them is shown in 
In this, the outsides of two rolls 


same 


Fig. 8. 
are turned so they will run eccentric and 
when they turn to the right place, the 
operator pushes the bar in as far as it 
will go, as shown. The rolls then catch 
it and bring it back toward him. In two 
or three passes the bar is rolled down to 
a sharp point. This method is certainly 
a simple one for tapering bars. 
TREATMENT AFTER FORGING 
OPERATIONS 


HEA? 


Steel can be greatly improved after it 


is forged, by giving it the proper heat 
treatment. In fact, this is a very im- 
portant factor if the greatest strength 


and the best wearing qualities are to be 
given the metal. The best of forgings 
can be very easily ruined by improperly 
treating them afterward, and thus 
care and skill used in making forgings 
would be of no avail. 

Forgings also have a hard outer skin 
This 
gives them a mineral hardness and makes 
them very hard to machine with any kind 
of cutting To remove the scale 
small forgings are usually tumbled and 


heat 


or scale when they leave the dies. 


tools. 

















Fic. 8. R I POINTIN¢ 
trin med in the tr 1ing die E. This it 
ives in the shape shown at EF, with the 
t ed flash at / Tl irms, that are 
then curved toward each other, are 
straightened out, as shown by the forg- 
ng at G After this the finishing forg- 


LONG BARS 


FOR WOODEN HANDLES 


the larger ones are pickled in a diluted 
solution of sulphuric acid 


We are indebted to J. H. Williams & 
Co., Brooklyn, N. Y., for their codpera- 


tion in the matter of illustrations and in- 


formation. 
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Intluence of Impact on Gears 


The Lewis’ formula for the strength 
of gears originally read: W Sp'fy, 


a table being given in which the allow- 
able stress of the material S was re- 
duced as the speed of the gear was in- 
creased as shown in following table. 
Later Carl G. Barth introduced an 
600 


+ | 


equation, _— which gives prac- 
aK) 


tically the same result as the table when 
adied to the formula; the value S being 
the safe working stress per square inch 
of the material used, or: 

600 


W=Spj 


600 + | 


Mr. Barth’s equation is the one com- 
monly accepted. It is evident, however, 
that this value will vary for different 
conditions, the design and workmanship 


Speed of teet! n feet pe LOO or 
minute less 200 
Cast iron S000 6.000 
Steel 20 000 1000 
SAFE WORKING STRESSES IN 


DIFFERENT 


being important factors in its proper 
determination. 
The load is reduced as the speed in- 


creases on account of impact. It is evi- 
dent that an accurately spaced and gen- 
erated gear should have a much higher 
value than one cut by ordinary methods. 

It is also evident that helical and her- 
ringbone gears, owing to the nature of 
their tooth contact, should have a much 
higher value, as they operate under en- 
tirely different conditions, therefore are 
capable of heavier loads at higher speeds 
for the same area of tooth contact. Raw- 
hide should have a_ higher 
factor, as rawhide absorb 
that would affect harder materials. 

In the absence of all vibration, 
with an indeflectable material, this equa- 
tion could be eliminated from the for- 
mula for strength and wear. These are 
conditions that can never be attained, but 


gears also 


will shocks 


and 


it is evident that this value will stand 
extended investigation. 
Increasing the angle of the teeth in 


herringbone gears increases their smooth- 
ness of action; that is, there will be less 
vibration in a pair of such gears with 
a tooth angle of 45 degrees than one of 
30 degrees. The quietest possible drive 
for parallel shafts is a friction gear as 
shown in Fig. 1, the movement of the 
driven gear depending upon lateral pres- 
sure applied to the pitch surfaces. The 
first step for a positive drive would be 
to compare the driver of two single-thread 
worms, as per Fig. 2. Such gears will 
operate without noise or vibration under 
conditions that would be prohibitive for 
gears having a spiral angle of 45 de- 


By Charles H. Logue 
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grees, and gears of 45 degrees will op- 
spur gears could 
drawback to the 
wear, due 
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ordinary 
The 


where 
used. 
increased angle is 

to the reduced tooth 
angle is increased the points of contact 
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not be only 
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become sharper, although their number 
face of helical or her- 


therefore, be in- 


is increased. The 
ringbone 
creased with the spiral angle for a given 
load. 


gears must 


For such gears I would suggest the 

following equation: 
) | 
in which 
H00 

pm, j 

V = Velocity in feet per minute: 

E — Spiral angle. 
Thus for a generated herringbone gear 
kor 0 degrees ; ae 7 


For 10 degrees @ 
For 20 degrees 
or 30 degrees 
or 45 degrees 
or 60 degrees 
‘or SO degrees 
For 90 degrees 


a spiral angle of 30 degrees the 
formula would read: 


having 
Lewis 
pg) soo 


= Spf 


i= Sp 
TRoo 4 V 


3 p+ i 

Referring to Fig. 1, it is readily seen 
that there is no necessity for restricting 
the load for such a pair of gears on ac- 
count of impact as the speed is increased, 
as the engagement of the teeth is con- 
tinued. Such a pair of gears, of course, 
must transmit its load by friction, which 
is maintained by lateral pressure. For 
this reason the ratio of the drive is not 
constant. 


The 
drive is 
member 
thread worms, or one-tooth spiral g 
of right- and left-hand obliquity, 
gaging a worm with a number of threads, 
ratio. 


toward a positive ratio 
Fig. 2. The driving 
pair of single- 


first step 
shown by 
consists of a 
ars, 


en- 


or teeth, according to the desired 
Both of these gears must have the same 
and the normal and 
circular pitch. This transmit 
no more power without crushing the ma- 
illustrated in Fig. 1, but 
is also evident 


same 
drive 


spiral angle 


will 
terial than that 
slipping is impossible. It 
that the reduction of the load on account 


of impact should be practically the same. 
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FIG. 2. Herring 


INFLUENCE OF IMPACT ON THE STRENGTH 


OF GEARS 
In the herringbone gears shown by 
Fig the problem is essentially one of 


wear, not of strength. This applies to all 
sufficient angles 
contact at the 
a used in the 


determine 


herringbone gears of 


to maintain continuous 


pitch point. 
formula may also be 
the maximum speed when multiplied by 


The value of 


used to 


the number of teeth in contact and the 
circular pitch p’, as published in the 
AMERICAN MACHINIST, page 917, Vol. 32, 
Part I 
Safe Sp. eda pnp 
| ( ( “ 
tin “ih? U if we 
Tow Loo herringbone 
sin) 1400) herringbone 
1) 1SoOo herringhone 
how bin herringbone 
0 600 1b. herringbote 
7 (MOM | OO O00 } herringbote 
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' 

In spur gears, the essential point is 
the shape of the teeth Departure from 
the theoretical form results in  instan- 
taneous acceleration and_ retardation 


the impact 

We must 
the 
the 


which necessarily increase 

and therefore, the fiber stress. 
therefore the load with which 
teeth may be trusted. This is 
case for herringbone gears, as the shape 


of the teeth, as regards impact, is of less 


lower 
not 


importance if interference does not occur. 
best obtainable 
when a_ shortened The 
being modified so that contact oCe 


In fact, the results are 


tooth is used. 


curve 





on 


the pitch line only, does away 
sliding friction. Herringbone 
gears so designed are designated by 
Professor McCord in his “Kinematics” 
as the very perfection of geared wheels. 
There are many other things which will 


curs at 


1! 


with all 
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influence the equation for impact, fore- 
most among them being the design of the 
gear. It is evident that the stresses in 
the teeth due to accelerations and re- 
tardation will be greatly increased when 
the rim is proportionately heavy or when 
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the wheel is webbed or solid. The load 
on the teeth should not be sufficient to 
cause any deflection, as this will cause 
an irregular movement that cannot be 
overcome by careful spacing and forming 
of the teeth. 








In and A 


One of the most modern shops in the 
vicinity of Frankfurt-a.-M., is the Ger- 
man plant of the United Shoe Machinery 
Company at Rédelheim. Here we were 
cordially welcomed by the works man- 
ager, Charles N. Powers, an American 
and shown a machine shop equipped with 
American tools. 

The buildings are new, of brick, con- 


crete and glass with an unusual 
amount of light area in the side walls. 
Careful provision has been made for 


growth, both in the arrangement and use 
of the land and design of the buildings. 
The power station is a detached building 
connected with the shops by an under- 
ground tunnel. 

The arrangement of tools and depart- 
ments is similar to American practice, as 
is natural under the circumstances. A 
pleasing feature of the entire plant is 
its neatness and cleanliness, far different 
from many plants that are As 
American-designed machinery is built, 
the dimensions are in English units, and 
not metric, and it has been necessary to 
teach the workers to understand and use 
the English inch and its multiples and 
divisions. 


seen. 


PorONKY & WITTEKIND 


Not far distant is the large plant of 
Poronky & Wittekind, builders of air 
compressors and pneumatic tools. The 
shops are crowded with work, much of it 
of large and among it two 1400- 
hersepower and two 700 horsepower com- 
pressors for Johannesburg, South Africa. 
Three interesting types of machines were 
The first, a 4000-horsepower, 12- 
stage rotary compressor, compressing to 
about 9 atmospheres. This is a recent 
development and is said to be very suc- 


size, 


scen: 


cessful. 

Tre second is a two-stage compressor 
a Single cylinder, a trunk piston 
with two diameters and an intercooler. It 
is made in several sizes. 

The third is a low-pressure, condens- 
ing, four-stage compressor of 190 horse- 
power rating. designed to 
stcam from other apparatus 

Large low-pressure cylinders are lined 
with cast-iron liners, shrunk in, for which 
operation the cylinder is heated by gas 
within a large steel shell. One im- 
portant feature of the design of parts for 
handling exhaust steam is the care with 
connections, etc., are laid out to 
obviate expansion strains from the high 


' 


il ving 


exhaust 


use 


jets 


which 


temperatures 


round Frankfurt 


Editorial Correspondence 








The German shop oj the Uni- 
ted Shoe Machinery Company at 
Rodelheim. 

The air compressors made by 
Poronky © Wattekind and an 
anti-rust compound that worked. 

The Adlerwerke automobile and 
typewriter plant; the grinding 
machinery of Meyer & Schmidt 
and Friedrich Schmaltz. 




















A special department of this works is 
fitted up to manufacture pneumatic ham- 
mers. These are made on an _ inter- 
changeable basis, to very close limits. Te 
illustrate this fact several valves and cyl- 
inders were taken at random from stock 
end fitted together. Special tools are one 
of the features of this department. 

Here the use of an anti-rust compound 
was noted, that left a hard clean surface, 
something like a lacquered surface, and 
therefore more agreeable to handle than 
if vaseline slushes or similar substances 
are used. 


THE ADLERWERKE SHOPS 


The third shop visited in Frankfurt- 
a.-M., was the Alderwerke vorm. Heinrich 
Kleyer A. C. Here are manufactured 
automobiles, bicycles and _ typewriters. 
This year’s production is expected to be 
2200 automobiles, pleasure cars and de- 
livery wagons from 15 horsepower up; 
35,000 bicycles and 14,000 typewriters. 
Scme 3500 men are employed in all de- 
partments, and all parts of the automo- 
biles and bicycles are made, including 
the bodies and wheels of the automobiles 
end wheels of the bicycles. Thus the 
woodworking departments are quite im- 
portant. 

One of the latest developments of this 
firm is an automobile fire engine being 
built for the city of Frankfurt. It has a 
45-horsepower engine connected to a 
centrifugal pump having a suction and 
discharge outlet on each side. A hand- 
operated clutch at one side disconnects 
the pump from the transmission shaft. 


Meyer & SCHMIDT 


At Offenbach, some eight miles from 
Frankfurt, we visited two factories build- 
ing grinding machinery and making 
grinding wheels. 

In the works of Meyer & Schmidt we 


saw several large special grinding ma- 
chines in process of setting up. One of 
these is a large face grinder having two 
opposed cup wheels, each made up of a 
series of segmental blocks. 

One difference between German ma- 
chine-tool building and American is said 
to lie in the quality of the iron; this is 
an oft-mentioned point that the average 
run of German cast iron is harder than 
the average run of machinery cast iron 
used in the States. It is, therefore, 
claimed that the wearing surfaces made 
from the harder iron have a longer life 
than those of softer iron. 

Meyer & Schmidt have an extensive 
exhibition at Brussels, where are shown, 
among others, an automatic twist-drill 
grinder that revolves the drill, an auto- 
matic hob grinder, a horizontal automo- 
bile-cylinder grinder and a large special 
grinder for grinding the pins of locomo- 
tive driving axles and intended for repair 
work. 

FRIEDRICH SCHMALTZ 


The second grinding machine plant vis- 
ited was that of Friedrich Schmaltz m. G. 
b. H., at Offenbach. 

Here we found at one end of one of 
the main floors an exhibition room con- 
taining several of the smaller machines 
built by the firm, belted up and ready 
for demonstration at a moment’s notice. 
An automatic twist-drill grinder a band- 
saw grinder, a circular cold-saw grinder 
and a vertical automobile-cylinder grind- 
er. This last’ machine is made with 
two spindles and two machines of this 
type are now being built for an American 
locomotive-building firm. 

This firm also builds two large speciai 
grinders, one for crank pins of locomotive 
driving axles, the other for journal bear- 
ings of locomotive wheel sets. The first- 
mentioned machine has a heavy counter- 
weighted head carrying the grinding 
wheel, and it was pointed out that the 
government inspectors required a heavy 
guard to be placed over this head, having 
a door in front closed by the operating 
lever, so that the grinding head could not 
be set in motion until the door was 
closed by movement of the lever. 

The Friedrich Schmaltz firm also makes 
grinding wheels in great variety. 

It is a pleasure to end these few notes 
by acknowledging the uniform courtesy 
with which we were received at all of 
these shops, and the kind attention with 
which we were shown through the works. 























September 22, 1910. 


AMERICAN MACHINIST 


Oxy-Acetylene Welding Apparatus-I] 


In the acetylene apparatus that is used 
for welding a generator has been almost 
universally adopted. In a few places, 
however, acetylene has been used from 
storage tanks similar to those used on 
automobiles for lighting purposes. 

It is very dangerous to compress acety- 
lene by any mechanical means to over 30 
pounds per square inch. The tanks men- 
tioned above, however, are filled with 
some such material as asbestos wool and 
this is saturated with acetone. 

The acetone has the peculiar property 
of absorbing twenty-five times its own 
volume of acetylene for each atmospheric 
pressure. This makes it commercially 
practical to dissolve in acetone a hundrea 
times its own volume of acetylene. The 
ecetylene then exists under a pressure cf 
150 pounds to the square inch, or 10 at- 
mospheres. 

The spaces left by the asbestos wool 
form separate chambers, that contain the 
acetylene dissolved in the liquid acetone. 
These chambers being small, an explosion 
would only have a small effect, as the 
walls of the chambers would be sufficient 
to arrest the propagation of the flame. 
With the dissolved acetylene a_ special 
high-pressure reducing valve is necessar‘ 
between the tank and the torch. 

These tanks are very handy when one 
wants to carry the welding apparatus to 
the work. The gas is used off until it 
gcts to a very low pressure, after which 
the tanks are recharged. They are only 
practical, however, in a few places owing 
to the fact that the gas costs from three 
te four times as much as that which is 
automatically generated from carbide of 
calcium as fast as it is used. Ordinarily, 
work can be taken to a room or bench. 
specially fitted up for welding purposes, 
and then the acetylene generator is much 
the better and cheaper way of obtaining 
gas for welding purposes. 


CARBIDE-TO-WATER GENERATORS 


In the generation of acetylene 
different methods and _ processes 
thoroughly tested, before it came into use 
for welding and was only used for light- 
ing purposes. After several years thus 
spent in experimenting with and testing 
different methods, we have come to the 
conclusion, today, that the carbide-to-wa- 
ter type of generator is the best for weld- 
ing purposes, and nearly all are of that 
design. 

These, however, must be 
properly if thev are to be made safe, and 
when so constructed they are automatic 
in operation and give very little trouble. 
It is very essential that they be frequently 
cleaned of the deposit left by the cal- 
cium carbide and also that the water be 
often changed. 


manv 
were 


constructed 


By E. F. Lake 








Acetylene obtained in two 
ways jor welding purposes. 

The apparatus and tanks 
required for storingacetylene. 

The kinds oj generators 
that are used, as well as the 
sajety apparatus it ts neces- 
sary to wnstall on them, 
owing to the explodability oj 
acetylene if not properly 
handled. 

Thi oxygen that can be 
obtained in storage bottles 
and that can be produced on 
the premises jrom generat- 
Ors. The kind o} apparatus 
that can be sajely used for 
generating and storing the 
oxygen gas under pressure. 
The kind oj compressors 
used and the nece ssity of lu- 
bricating them with nothing 
but soap. The impurities 
in the gas and the methods 
of cleansing it in scrubbers. 




















They tank that 
is kept 


side this 


sheet-meta! 
half full of water. In- 
tank, and using the water as 
a seal, is located another tank with the 
lower end out. The calcium carbide by 
an automatic device is then dropped into 
the water, a few lumps at a time. As 
soon as the carbide strikes the water a 
chemical action is started up that allows 
the acetylene to escape and bubble up 
through the water, while the  residuc, 
which is slack lime, settles to the bottom 
of the tank. 

This acetylene bubbling up through the 
water fills the upper part of the inner 
tank and causes it to rise and fall, 
cordingly as the acetylene is generated or 
it is drawn off for use. By this raising 
and lowering of the inner tank, the drop- 
ping of the carbide into the water is au- 
tomatically controlled. 


have a 
about 


ac- 


REMOVING THE HEAT 


During this chemical reaction a large 
amount of heat is generated. As acetylene 
is much more explosive and dangerous at 
a high temperature, it is necessary to 
have the volume of water large enough to 
remove all of this heat. As six pounds 
of water can be made to boil by placing 
in it one pound of carbide, it will be seen 
how important it is to have a large volume 


of water. This should be not less than 


one gallon of water for each pound of the 
generator’s carbide capacity. 

Finely ground calcium carbide is not 
suitable for these generators. The lump 
carbide should be used, as the lumps fall 
to the bottom of the water before gen- 
erating much gas and hence the gas 
travels up through the entire body of the 
water. This cools the and 
moves a large part of the impurities that 
might be present. 

In determining charges the ordinary 
lump carbide usually produces 4 cubic 
feet of gas to the pound. The commer- 
cial '4-inch carbide produced 4 cubic feet 
of gas to the pound, and the intermediate 
are in The rating of 
generators may correctly be placed at |! 
cubic foot of gas per hour, per pound of 
carbide. In the generators, however, that 
drop the water the carbide, high 
temperatures are produced, and the rat- 
ing is less than one-half of this. 


gas also re- 


sizes proportion. 


upon 


IMPORTANT DETAILS OF DESIGN 


In constructing these generators ar- 
rangement must be made for the removal 
of the residue or slack lime while oper- 
ating them. This settles to the bottom of 
the tank, and should be cleaned out ever: 
day. 

Arrangements must made for 
keeping the water in the tank at a per- 
manent level and giving it enough circu- 
lation to always keep the gas cool. The 
water should be removed every day and 
fresh water put in the tank in order to 
remove any particles of lime or impuritit 
that it may hold in suspension from th 
gas bubbling up through it. 

Acetylene generators should be pro- 
vided with relief or blow off cocks so that 
pressure will not be ex 


also be 


the maximum 
ceeded 

Air ought to be strictly excluded from 
the acetylene chambers, as when this is 
present in the proper proportions, an ex- 
plosive mixture is the result, and the ap- 
paratus becomes very dangerous. Air also 
weakens the gas and good welding can- 
not be performed when much of it is 
present in the acetylene. 

No light, and especially no open flame, 
should ever be taken near an acetylene 
generator as leakages are liable to occur 
at any time and thus cause an explosion. 

When it is necessary to use the appa- 
ratus at night the generator should be ot 
a sufficient capacity to allow it to be 
charged and cleaned in daylight and then 
run through the night. 

The generators should be so designed 
that, when recharging, a back-flow of gas 
from the gas holder will be automaticall\ 
prevented, as this will prevent the danger 
ous escape of gas. The should be 
generated long enough in advance of the 
exhaustion of the supply already in the 


gas 





gas holder, to allow all of the blowpipes 
to be kept going. 

Flexible tubing, swinging pipe 
conical check valves, chains, springs, pul- 
leys and lead or fusible pipings should 
never be used on the generators, as these 
are liable to get out of order at any time 
and cause leakages. 


joints, 


FLASH-BACK PREVENTER 


It is absolutely necessary to have a 
positive acting flash-back preventer con- 
nected to the storage tank. This can eas- 
ily be constructed, with the proper water 
shields, screen, etc., that are usually used 
for this purpose. The water shield is by 
far the best and the back-flash preventer 
should thus be of a hvdraulic type that is 
sc arranged that the water will be prop- 
erly retained in the device under all con- 
ditions of use. 
Mercury shields should be prohibited, at 
all times and under all conditions, as 
these have proved themselves to be very 
unreliable and not a preventative against 
the flames flashing back. 
Combustible oil should never be 
in connection with the apparatus, and the 
liquid seals should be protected from de- 
posits of lime or other substances that are 
liable to stop their automatic and instan 


used 


talicous action. 
Whenever practic ' or possible 

lene generators should be located 
separate building that is drv an? open to 
They should also 

1 : d - 
set level and on a good solid founda 
from the 


acetv 
in a 


the circulation of air. 
and far enough walls, o1 
other apparatus, for the operator to easiiy 
cet around them for charging and clean 


tion 


ing 


purposes. 
The generator tanks, storage tanks 
flash-back preventer, and in fact all pipes 
of the apparatus that come in contact with 
made of gal- 
as this metal is not 


the acetvlene should be 


vanized iron or steel, 
iffected by any chemical action that might 
adduced by the gas. The joints should 
be riveted or welded, so they will not 
ecome loosened. 


\G 


[he piping should be arranged so that 


moisture will flow back to the gen- 
erator, and if low points occur they 
should be drained inte drip cups that are 
permanently closed with screw caps or 
plugs, and no pet cocks used. Connec- 
tion should be made with right and left 


couplings or long-thread nipples with lock 
unions are a necessity, the, 
kind that do not have gas 
generators to 


nuts. Where 
ould be the 


ts. In piping from the 


torches, a pipe smaller than inch 
should never be used, and the following 
ist gives the size of pipe that is the 
ifest and most reliable to use for the 


amounts of acetylene. 


t Type 
» 
one ; il Teel pre no 
( t lo ho 
) et per ho 
{) in 
‘ ) { 
t ‘ ” ho 
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” nch pipe, 200 feet long 
125 cubic feet per hour 
24-inch pipe, 300 feet long 
190 cubic feet per hour 
5 -inch pipe, 400 feet long 
335 cubic feet per hour 
PIPE CAPACITY FOR WELDING GAS 


IMPURITIES 

As it is practically impossible to pro- 
duce calcium carbide, commercially, that 
is absolutely pure, it is essential that the 
gas be sent through a cleaner or scrubb«i 
before being used. 
nearly present in 
thrown off 


There is always 
acetylene a fine dust that is 
from the lime when it is in the process of 
decomposition. This lime dust, being very 
fine and light, remains in suspension in 
for the gas is 
filtered through packed with 
cotton waste, asbestos like ma- 
terial, the dust is liable to enter the pipe 
and torch and clog them, as well as cut 


hours. Unless 
scrubbers 
wool, or 


the 


gas 


any stop cocks that might be used. This 
dust is also liable to get into the welds 


and thus destroy the homogeneity of the 
metal and consequently its strength. 
When calcium phosphide or silicide is 
present in the carbide, such as 
phosphoreted or siliciureted 
might be generated and 
teneously inflammable upon 
the air. Either of these would have to be 
present in much larger percentages than 


gases 
hydrogen, 
spon- 

with 


these are 


contact 


they have yet been found in the American 
carbides to make of acetylene an explo- 
If air were admitted to th 
might 


sive mixture. 
acetylene chamber, 
come in contact with either of these twe 
and start a combustion, in the 
acetylene that would develop into an ex- 
plosion. It is therefore quite 
that air be excluded from the 
Storage tank. 
THE 
In the carbides made in Europe enough 
phosphoreted hydrogen has been found t» 
produce an irritating vapor of sulphuric 
the which the 
In this country, however, the im- 


however, it 
gases 


essential 


generator 


POLYMERS 


acid in rooms in gas is 
burned. 
purities that have been most often me* 


with are some of the polymers, such as 


benzine, styrolene, naphthalene, anthra- 
cene, tar and oily hydrocarbon. These 
are the elements into which acetylene 


splits up in the order named when it is 
subjected to high temperatures by 
heating in the generator; the decomposi- 
At a red 


over- 


tion then being more complete. 
heat, carbon is separated in the form ut 
lampblack and hydrogen is set free. 
These substances clog up the 
pipes and burners and enter the metal in 
the weld, thus weakening it and produc- 
In the carbide-to-water 
the gas is 
generator is 


would 


ing a poor weld. 
generators, however, always 
kept cool if the properly 
operated and hence they do not appear. 
AMMONIA 
Acetylene that has been very carefull: 
some sulphu- 


show 
small quantities of 


always 


and 


washed will 


mated he 
reted Nn 


drogen 
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ammonia. The ammonia when it comes in 
contact with cepper will favor the pro- 
duction of acetylide of copper and this 
weuld make the cocks or valves in the 
torch, or about the generator, scrubber. 
ete., turn with difficulty. This, however, 
as well as the sulphureted hydrogen is 
easily removed by passing the gas through 
water. 

While the ammonia does not readily at- 
tack a polished copper or brass surface 
and cause acetylide of copper to form, it 
does attack a surface that has already 
been corroded or covered with oxide, cr 
one that has file or machine-tool marks on 
it that are freshly made. Then the am- 
monia when present in the presence of 


moisture will cause the coloration pe- 
culiar to acetylide of copper. 
The gradual corrosion that may be 


caused by this is a frequent cause of leak- 


age, and brass, bronze or copper parts, 
that the acetylene may pass through, 


quickly wear out. This has been very an- 
noying to the manufacturers of welding 
apparatus and overcome by the 
abolition of any brass, bronze or coppe1 
parts. 


can be 


COMPRESSED OXYGEN 


For welding purposes there is a choice 
of two methods of obtaining the oxygen. 
By one it can be purchased stored in stee! 
bottles at different pressures, and 
the gas is used from these the bottles can 
be returned and refilled. The other method 
is to generate the oxygen on the premises. 

Hitherto it has only been possible to 
obtain the compressed oxygen in sma!! 
bottles in which it was stored at a pres- 
sure of 2000 pounds per square inch 
This method was not considered danger- 
ous, and the railroad companies carried 
them without any special _ restriction 
Nevertheless accidents did occur from 
these storage bottles breaking, and with 
this 2000 pounds pressure behind them, a 


when 


occurred. In severa! 
cases lives were The bottles, how- 
ever, were thoroughly tested and an- 
nealed at frequent intervals, and this re- 
duced the danger to a minimum. 

It is possible to buy oxygen in 
storage or bottles at 300-pound 
pressure per square inch, and this has 
greatly reduced the danger from. this 
source. The oxygen obtained in this way 
however, is slightly more expensive than 
that manufactured on the premises, and 
for that reason many who are installing 
welding plants are generating their own 
oxygen. 


violent explosion 


lost. 


now 
tanks 


GENERATING OXYGEN 


Several different methods have been de- 
vised for generating oxygen, and many 
different chemicals have been used for 
this purpose. The chemicals used, how- 
ever, have been reduced to two, as these 
are the economical, and a fairly 
pure oxygen is generated from them. 

Chlorate of potash is burned in a closed 


most 
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vessel, and this generates oxygen under 
pressure. To prevent a too rapid com- 
bustion, and generation of oxygen, it is 
necessary to mix 13 pounds of manganese 
dioxide with 100 pounds of crystallized 
chlorate of potash. The manganese diox- 
ide, being a refractory material, retards 
the combustion, and hence the chlorate crf 
potash gives off its oxygen in about the 
proper volume. 

Two methods have been employed for 
generating oxygen with these chemicals; 
one is to place them in a closed vessel, 
and add a little coal or ignition powder. 
which is lighted to start combustion. The 
retort in which it is held is then closed 
and the whole placed in a large tank. As 
the chlorate of potash 
oxygen, the stored in 
ready for use. 

The other 
chlorate of potash and manganese dioxide 
mixture, in an inclosed retort and apply 
heat from the outside to make the chem- 
icals give off their and send it 
through pipes to a storage tank. The heat 


gives off its 


gas is this tank 


method is to inclose_ the 


oxygen 


on the outside of the retort is generally 
produced by acetylene gas that is piped 
from the acetylene generator, but any 


other means of applying the heat gives 
the same result. 

In the generation of oxygen in this way 
it must be understood that has a 
great affinity for carbon. and any 
matter is much more combustibl 


oxygen 
carbon- 
aceous 
in the presence of oxygen than under any 
other condition. Therefore, it is very nec- 
matter such as 


coal, 


organic 
pieces of wood, paper, 
leather, or anv kind of greasy substances 
from the chlerate of potash mix- 


essarv io Keep 


charcoal, 


away 
ture or the generator and especially when 


charging it. 
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COMPRESSING OXYGEN 


In air compressors that are used to 
compress the oxygen in tanks, it is a case 
of criminal negligence to use oil of any 
kind, for lubricating purposes. Several 
explosions with a fatal ending have oc- 
Compressors 
always be 


cause. 
should 


curred from this 
used for purpose 
lubricated with soap. 


Compressors should have all parts that 


this 


are exposed to the oxygen, made of non- 
corrosive material. They should be wate! 
cooled and of the two-stage type, even for 
moderate pressures, and should not be lo- 
room with 
generators or dust, or 
terial that is inflammable, is present. 
The storage tank should be thoroughl: 
protected with a rust preventative, and 
these tanks should not be exposed to tem- 


acetylene 


other ma- 


cated in the same 


where 


the gases to ex- 


peratures that will cause 
pand to excessive pressures. Any system 
under pressures 
shou!d 
appa- 
factoi 


ot generating oxvgen 
above 15 pounds per square inch 
be prohibited, and below that the 
ratus should be constructed with a 


of safety that is not less than eight. 


Oxygen generators or storage tank 
should not be located in the same room 


with acetylene generators, as if the two 
should leak and mix a very explosive mix- 
ture would be the result. 


CLEANING QuT IMPURITIES 


\fter generating oxygen it is necessaiv 
to thoroughly clean it by sending it 
through scrubbers and then into the stor- 
age tank. It only be thoroughly 
cleaned by sending it through 
scrubbers, two of which could be plain 
water, and the third water in which soda 
ash has been placed. 


can 
three 
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One of the impurities of oxygen gen- 
erated in this is chlorine If the 
oxygen is not cleaned, this 
will remain in suspension in the gas, and 
pass through the pipes and torch into the 
in the weld, and greatly 
not being a ma- 

solution in the 


way 


thoroughly 


metal lessen its 


owing to its 
into 


chlorine is 


efficiency, 
that 
metal. 


will go 
This 
jurious to health. 


terial 
melted also in- 


materials used for 
generating oxygen, 


with 


In some of the 
ignition powders, in 
carbon is produced, and this mixes 
the oxygen as an impurity. It is very es- 


therefore, that the oxygen be 


sential, 
thoroughly 
sending it 
tioned above 


cleaned of this element by 


scrubbers men- 


future 


through the 
before storing it for 
use. 

Hydro-carbons such as gasolene, ben- 
zine, naphtha, kerosene, etc., should neve: 
be used around the valves, gages, spindles, 
or any other part of the compressor, o1 
oxygen generating apparatus, as the oxv- 
gen is liable to pick up carbon from 
these and thus become an explosive mix- 
ture. 

When oxygen is generated and scrubbed 
in this way it is difficult to obtain a pres- 
in the storage tank of more than 15 
This, 


purposes, 


sure 
pounds to the square inch 

for welding 
be cut, higher pres 
then 


how- 
ever, is sufficient 
but 


sures of! 


when steel is to 


oxygen are required, and 


it is necessary to use an air compressor 


for compressing the oxygen 
The carbon 
oxygen that is generated by 


dioxide that is present in 
some of the 
processes is removed by passing the oxy- 
gen through a scrubber that is filled with 
inert substances, ove! 


caustic soda has been poured 


which a solution of 








How Shall Our Boys Learn a Trader 


We who have wrought as artisans for 
many years are apt to bemoan the fact 
that beginners in mechanical plants take 
less interest than beginners used to take. 


We complain that they are content to 
continue in one rut; while we admit that 
modern conditions, which we deplore, 
tend to make them so. But as we have 
grown old, our eyes have become a trifle 


dimmed and we are a bit too prone to 
look only along old lines. Let us, then, 
don our best spectacles, rub a little bear 
grease on our necks, and look about us. 

Though many will call us old fogies 
for saying it, it is undoubtedly true that 
average factory beginner of today 
does not take as much 
work as did the old-time apprentice; but 
the reason, methinks, is not far to seek. 


the 
interest in his 


The modern tendency to specialization, 
carried to the extreme, is bound to drive 
the true mechanic from detail work. 


My boy, or vours, is anxious to help build 


the chicken coop if he can saw, drive 


By W. D. Graves 








1 suggestion thai the impos 
an apprentice 
10 com ple li l 


UWiowimNng 


bility of 


to make something, 




















10b by himsel}, as in the old days 

may be the reason why he seems 

unambitious nox 

The trade school the more mod 

crn Way. 
nails and generally see the structure 
grow under his hands; but, if he is put 
to hold up the ends of boards, to placing 
shingles for us to nail, or at any detail 
of the work, he soon wants to go swim- 
ming. I can well remember the pride 
which swelled my bovish bosom as I 


watched the first pair of wagon wheels 


which I myself had wholly built, roll 
their somewhat wabbly wavy out of the 
vard. That same feeling could never 


from the knowledge of having 
conscientiously sanded 
of spokes for wheels built by 
Forty ago, 
disagreeable drudgery fell to the 
lot of the apprentice, he was occasionally 


have come 


vell and even a 
million sets 
vears while 


someone else 


much 


put to making something: given a job 
which he could complete and show as 
his own It is but rarely that the be- 
ginner of today gets a chance to make 
something ; to complete a job, and monot- 


ony neither attracts nor holds the voung- 
bent. Of course 
much to do 


mechanical 
plant 
with the extent to which specialization is 
carried, but the system of most plants is 


ster of real 


the size of the has 


distinctly against the voungster learning 


more than one branch 


boy of today has not as good an opening. 


in mechanical lines, as he of forty vears 
ago; for he has a far better one. Let us. 
then, look for that broader opening, in- 


stead of keeping our sluggish gaze riv- 








532 
eted on the rugged hole through which 
we crawled. Methods and practice are 
entirely different from what they were 
in the days of our apprenticeship, and it 
naturally follows that the methods of 
learning should be different. 


Those of us who have children at 
school cannot fail to have noticed the 
difference in methods of _ instruction 


there; the vast difference in the degree 
of interest taken by the young students. 
For, indeed, they are students, where we 
were “dumb driven cattle.” If we look 
in the right place we will see the same 
difference between the embryo mechanic 
of today and the one of old; but the 
place will not be in the factory or mill. 
The real mechanic of today doesn’t work 
at an automatic machine. 

If we want our boys to be soldiers, we 
do not advise them to enlist as privates, 
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but strive to send them to West Point. 
If we want them to be mechanics we 
will send them to industrial schools. 
Surely one whose business and sole occu- 
pation is teaching can be more helpful 
to a boy than can the village blacksmith, 
who has to earn his living wholly aside 
from what he teaches. Nor will we, who 
have served apprenticeships, be in haste 
to deny that the apprentice earns all he 
gets. Just as easily, if need be, can he 
earn his living working as an automaton 
in some factory, while he learns a trade 
under someone whose business is teach- 
ing. The whole may be accomplished as 
quickly, and much better. Almost before 
we know it, my boy and yours, after a 
few half-days in the manual-training de- 
partment of a good public school, will 
have acquired more mechanical knowl- 
edge of present and future value than he 
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would normally get in a month of shop 
apprenticeship. Perhaps schools deal 
largely in theory, but theory is essential 
in order that one may be competent to 
take charge; and we want our boys to 
be bosses. That we were taught to swim 
by being unceremoneously thrown into 
deep water does not argue that we can- 
not teach our boys in a gentler manner; 
teach them so that they will take more 
kindly to the water and swim lighter. 

In the smaller towns, among the 
smaller shops, are still chances for 
young men to learn trades much as they 
did in the years gone by. A few of those 
who thus learn will, despite the needless 
hard knocks they get, eventually become 
foremen; just as some privates become 
officers, but the vast majority of the real 
mechanics of tomorrow will have been 
educated in industrial schools. 








Designing Cone Clutches 


Among the important parts of the au- 
tcmobile, the clutch occupies a premier 
position on account ef its frequentservice, 
particularly in the case of town cars, tax- 
icabs, delivery and light runa- 
bouts used by physicians and salesmen. 

Much been written and said on 
clutches of all forms and designs and 
separate type seems to have been 
preéminent for a time only to be dis- 
placed by another favorite. Among the 
different styles used the cone type cf 
clutch seems to have held its own and is 


wagons 
has 


each 


today the most widely used clutch. 

The designs of this clutch are many 
and varied, each designer using some dif- 
ferent form of mechanism. The raybes- 
tos and leather-faced cones are most ex- 
tensively used. The tendency is in favor 
of the raybestos-faced cone, due to the 
fact that it will not char or burn when 
it slips. The leather facing is mostly 
used with cork inserts, which protect the 
leather and have the same qualities as 
Springs are invariably placed 
facing to insure gradual en- 


raybestos. 
under 
gagement. 

The cones are generally made of alum- 
inum, as they must be light, owing to the 


the 


fact that the inertia must be low, when 
the clutch is disenzaged, to facilitate easy 
and quiet shifting of the gears. This is 


essential for a quiet and smooth-running 
Foreign designers seem to prefer 
cone for its lightness, and 


car. 


a pressed-stee! 


this is also used by a few American de- 
signers. This type of cone has its dis- 
advantages as we!!l as advantages, the 
same as the aluminum cone. 


I solved the inertia problem by apply- 
ing a brake to the clutch when disengaged 
tu keep it from spinning, and at present 
the majority of clutches are provided with 
brakes. This is also true of all types and 


kinds of clutches. 


By C. T. Schaefer 








The various kinds of 
cone clutches used on an 
automobile with formulas 


jor designing and laying 


them out. 




















It is a well-known fact that the relative 
force of the mass must be low to reduce 
the inertia to a minimum. When no 
brake is applied and we take into account 
the fact that the inertia of the mass is 
proportioned to V’'W (the square of the 
velocity multiplied by the weight) it is 
easy enough to that the diameter 
rlays an important part, especially since 
the velocity is as follows: 


V = 27 Rn 


see 


in which 
V — Speed of mass in feet per second. 
Radius of mass in feet (from axis 
of rotation). 
n — Revolutions per second. 
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Cone CLUTCHES 


The angle of the cone also varies in 
practice, designers using a large 
angle with correspondingly larger spring. 
but from experience gained, an angle of 
10 to 12 degrees seems to give the 
best The standard among 


some 


satisfaction. 


automobile parts manufacturers is 12'2 
degrees. That this is a good angle has 
been proved by the large numser of cars 
using it. A simple formula for calculat- 
ing the horsepower a clutch will transmit 
was advanced by Charles Schabinger in 
the Horseless Age of Oct. 2, 1907. 

It is 


Ot ee 14 
63,000 Sin, @ 
in which 
P — Pressure of engaging spring in 
pounds. 
f — Co-efficient of friction of sur- 
faces. 


r— Mean radius of cone in inches 
(see line cut). 

Sin 6 — Sine of the angle of the clutch. 

Transposing the formula to obtain P, 
we have 

a H.P. X_ 63,000 Sin. @ 
jrR . 

The width of the cone may be obtained 
by the following formula, but the pres- 
sure per square inch must not exceed 45 
pounds. 


in which 

X — Distance A to B (see line cut). 

W - Width of cone. 

I have found these formulas reliable 
and have used them in all calculations in 
the past three years. 








The importation of creosote oil into the 
United States, which in 1905 amounted 
to about 8,000,000 gallons, had by 1909 
grown to nearly 40,000,000 gallons. Out 
of the total creosote consumption in this 
country of about 56,000,000 gallons in 
1908, 69 per cent. was imported, while 
in 1903 the total amount used was only 
7,700,000 gallons. 
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Design of Centrifugal 


There are two types of centrifugal 
pumps in general use. (1) The volute. 
(2) The turbine. The volute pump de- 
rives its name from the shape of its cas- 
ing which is a “volute;” that is, the 
cross-sectional area increases toward the 
discharge in such a proportion, that the 
velocity of the water in the casing is 
constant throughout. In Fig. | D is the 
volute casing proper. The only running 
part is called the impeller E, which dis- 
charges through the whirlpool chamber 
W, into the volute casing proper. 

The turbine pump has an annular cas- 
ing A, in Fig. 2. The impeller is sr- 
rounded by a stationary guide whcvl 
called the diffusion ring B, which re- 
ceives the water from the impeller C, 
splits it up into a number of independent 
streams and delivers them radially into 
the casing. In case of a multi-stage tur- 
bine pump the discharge from the first 
impeller passes through the first diffusion 
ring, into what is called the channel ring 
D, which turns the water into the en- 
trance of the second impeller, and then 
the same process is repeated. 

Volute pumps are usually low head 
pumps, used for heads from 5 ft. to about 
80 ft. under ordinary conditions. Under 
special conditions, however, when the 
necessary high rotative speed is available, 
heads as high as 125 to 150 feet are 
easily and efficiently obtained by a volute 
pump. A single-stage turbine pump is 
generally used for heads from 80 feet 
to 125 feet, or even as high as 150 feet, 
under favorable conditions. If higher 
heads are required, two or more impell- 
ers are used, revolving on the same shaft 
and discharging the water as shown in 
Fig. 2, which is a two-stage pump. 
CHARACTERISTICS OF CENTRIFUGAL PUMPS 

The general characteristics of centri- 
fugal pumps now on the market and 
operating at a constant speed, are shown 
by the curves in Fig. 3. 





W hirl-pool 
Chamber 
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By A. Borsody* 








By suttable design the 
characteristics, or relation 
o} capacily to head, o} a céi- 
trijugal pump may be 
made to suit almost any 
particular conditions oj ser- 
vice, so that they are coming 
into use jor a larger var- 
rely o} purposes. 

The characteristics de- 
pend upon the vane angle. 
Ij the vanes bend backward, 
an increasing head will pro- 
duce a decreasing capacity. 
Ij the vanes are radial, a 
variable capacity may be 
discharged against a con- 
stant head. If the vanes 
bend forward, an increase 
in head will be followed by 
an increase in capacity. 

Simple formulas and 
rules are given to aid the 
designer. 


——_—— 




















*Manager of Centrifugal Pump Specialty 
and Engineering Company, New York City 
It will be noted that an increase in 


the pumping head causes a reduction of 
capacity and of the horsepower required, 
and vice versa. The general character- 
istics depend upon the design of the im- 
peller, which can be so constructed as 
to give any desired results. 
DESIGN OF THE IMPELLER. (A) DIAMETER 


Referring to Fig. 4, let 
A B= Curve of the impeller vane. 


Discharge 





em 





A-Bushing Rings 


VoOLUTE CENTRIFUGAL 





PUMP 
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AE =u =Tangential velocity of im- 
peller at its periphery, 
in feet per second. 

Radial velocity at the dis- 

charge of the impeller 

in feet per second. 
between the _ tangential 
velocity u and the rela- 
tive velocity at dis- 
charge, AC. 

f = Angle between tangential veloc- 

ity u and the resultant 

AD at dis- 


AF =, 


a= Angle 


velocity 
charge. 
H,= Theoretical head in feet. 
H = Actual head in feet. 
D = Outside diameter of impeller in 
feet. 
N = Revolutions per minute of 
impeller. 
Then, from Weisbach and Fink 
74 (a+ py 


sin. (a p)} 


the 


H, =— 
29 
By experiment it was found that the ac- 
tual head obtained in practice is rep- 
resented by 
sin. (@ + f)) 


am sin. (a — B) | 


u- 
=— —I1 
29 X 1.5 [ + 
Substituting value of g= 32.2 and sin 
plifying, we obtain 
u* 


i= -—C, (1) 


96.6 


in which 
» fF sin. (a + B) 
Cc, = [ ot cin, (a — f) ° 


DISCHARGE OPENING OF IMPELLER 


(2) 


(B) 


Let 
Q = Cubic feet liquid discharged per 
minute. 
b = Width of discharge opening at 
periphery in feet, Fig. 4. 
Expressing Q in terms of the radial ve- 
lecity and the effective area of discharge 
at the periphery of the impeller, with the 
usual proportions of thickness of vanes, 
we obtain 


u ¢ 


} 





ae (3) 


cr 0.95 xD 
The factor 0.95 is a practical figure and 
represents the ratio of the actually avail- 
able area, to the theoretical area if there 
were no vane thickness. 


(C) ENTRANCE OPENING OF IMPELLER 
d Diameter of impeller entrance in 
feet, Fig. 4. 
b, = Width of impeller entrance in 
feet Fig. 4. 
By similar process to that indicated for 
the discharge opening it can be shown 


that, with usual proportions of vane 
thickness at entrance; 
u O 
be ok eee 
. cr, 0.8 m*d?N (4) 


Here again, the factor 0.8 represents the 
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ratio of the actually available area to the 
usually constructed. 
and c 


theoretical area, as 
In this latter formula, 
refer to the impeller entrance. 


also, W, ry 


THE Use OF FoRMULAS (1), (2), (3) 
AND (4) 


The best value for « is between 155 
degrees and 170 degrees, depending upon 
conditions. For high head pumps, that 
is for heads from 70 feet to 150 feet per 
impeller, @ should be taken between the 
limits of 165 degrees and 155 degrees. 
The higher the head per impeller the 
lower «@ should be taken; 70- feet 
head « can be taken as 165 degrees and 
for 150-foot head, @ should be about 155 
degrees. For low head pumps; heads 
from 5 feet to 70 feet per impeller, a 
should be taken between the limits of 170 
165 degrees. The lower the 


for 


degrees to 
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liquid contains, the lower the radial ve- 
locity should be taken.. 

Having selected the proper values for 
a and for c,, the designer assumes a 
trial value for the tangential velocity at 
the periphery, u, depending upon the re- 
quired head. Then the velocity diagram 
is constructed as in Fig. 4, from which 
the value of # is graphically obtained. 
Thus we know «@ and £# and from for- 
mula (2) the value of C, is calculated. 
Substituting value of C, in formula (1), 
a value for the head H is obtained. If 
this value of H is too small or too large, 
in comparison with the required head, 
assume a new value for u until the cal- 
culated head will be equal to the required 
head. Then this last assumed value for 
u is the one required in the problem in 
hand. Knowing u and having been given 
the available rotative speed N, the diam- 


~~ 


Discharge 


' 
/ Diffusion 
Ring/ 
























ImpeMe 














Fic. 2. SECTION 
head per impeller the higher @ should 
be taken; for 5-foot head @ should be 
170 degrees and for 70-foot head a 
should be about 165 degrees. Having se- 
lected «© between the above limits de- 


pending upon working conditions, the ra- 
should be chosen. A ra- 
dial velocity of 8 to 10 feet per second 
will give handling 
clear water against moderate heads. The 
should be taken lower in a 
higher in a high- 


dial velocity Cy 


good results when 
radial velocity 
low-head pump, and 
pump. (Head referred to in all 
cases is head in feet per impeller.) For 
i head of 5 feet the radial velocity should 
be as low as 6 feet per second. For a 
head of 150 feet, it can be taken as high 
as 12 to 15 feet per second. The above 
figures hold good for clear water only. 
If the liquid contains foreign matter, sand 
or grit, the radial velocity should be taken 
low in all cases, whether the head is high 
The the 


head 


or low. more foreign matter 





THROUGH TWO-STAGI 





TURBINE PUMP 


eter of the impeller can be calculated 
from 
ml)N 60 u 
; rjJ- = 
ul a OT i aN (5) 


To find the width of impeller discharge 
b, use formula (3). The value of u 
is known, D is calculated as above, N is 
always given, Q is given and c. has al- 
ready been selected. Thus, all the factors 
are known, 

To figure out the width of impeller en- 
trance b,, use formula (4). The diameter 
of impeller entrance d is usually taken 
the same size as the suction pipe, which 
should be of such size as not to produce 
a flow of over 8 feet per second. If the 
liquid contains foreign matter this vel- 
ocity should be less. The radial velocity 
at entrance c, should be the same as in 
the suction pipe. u, can be easily obtained 
from 


zdaN 
M = ° 


60 


Thus, all the factors are known. 
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EXAMPLES OF DESIGN 


Impeller 1, Fig. 5. 


Let 
a 170 degrees. 
u 65 feet per second. 
‘ 9 feet per second. 


Here it is assumed that a certain di- 
ameter impeller is operating at such a 
rotative speed that 
xaDN 


60 


u 65, 
and discharging a quantity of water cor- 
responding to a radial velocity of 9 feet 
per second. The problem is to find 
against what head this impeller will be 
able to deliver the given quantity of 
water, operating at the given spread. 
Constructing the velocity diagram, Fig. 
5, it is found that 7 27 degrees. From 
formula (2), substituting values of @ 
and 6, C, = 0.518. Substituting value 
of C, in formula (1) and solving for H, 
we have 


65? F 
m= X 0.518 23 feet. 
96.6 
Impeller 2, Fig. 6. 
Let 
a 90 degrees. 
u 65 feet per second, as before. 
c, = 9 feet per second, as before. 
From the velocity diagram, #6 — 7 de- 


grees 30 minutes and substituting the 
values of @ and @ in formula (2), C: 





2 
From formula (1) 
657 
H - M2 Sy.5 fee. 
96.6 
By changing the value of c, in the 
velocity diagram, keeping u constant 
400 | Su 
Eas0 
= 300 
a 
< 
i 250 
200 


z 


Brake H.P 
* 





Coust. Speed = 











se $50 R.P.M. - 
of = 2 oo 0 
33835 22 3 3 
Gallons per Minute 
i Vv se 
Fic. 3. CHARACTERISTIC CURVES OF 8-INCH 


THREE-STAGE TURBINE PUMP 


and @ 90 degrees, it is seen that 
will vary with c,. 

When a 90 degrees, the value of 
cin. (a+ #) : 

- will 
sim. (@ — f) 
no matter what the value of 8. This is 
shown in a general way as follows: 

stn. (90° + BB) cos. 8 

in. (90° — B) os ye 1 = constant. 

The value of C,, therefore, will always 
be equal 1 1 2 constant, and 


always be constant, 


the head H will be constant, no matter 
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what the value of (, provided u is con- 
stant. But as f# changes, c,. changes, 
and therefore: An impeller with radial 
vanes (a 90 degrees), operating at 


a constant speed (u constant), can 


1k OS 
WX le 


ene 


“1G. 4. VELocITY DIAGRAM 


deliver a 
stant head. 


variable quantity against a con- 
In all other cases the head 


will vary with the capacity. In the same 
manner, taking different values for a, the 
relation of head and vane angle shown 
in Table 1, are found. 
@=Vane ¢ Radial ju = Tangential 
ingle, Velocity, Feet|Velocity, Feet Head 
Degrees. per Second. per Second Feet 
; 170 9 | 65 23 
160 9 65 (7.5 
135 9 65 75.5 
120 9 65 S1.0 
90 g 65 87 .5 
60 9g 6o 44.0 
TABLE 1. RELATIONS OF VANE ANGLE 
AND HEAD, WITH CONSTANT TAN 
GENTIAL VELOCITY ANID CON 
STANT OUANTITY 





CONCLUSIONS 
1. With a constant peripheral speed, 
u, and a constant discharge c,. the head 
will depend upon the angle a, of the vane 
at the periphery. The smaller the angle 
a, the the head, 
Fig. 7 it is 
smaller, the vanes 
convex in direction of rotation; 

become flatter. 


higher and vice versa. 
2. Fron 


is taken 


seen that as a 
less 


that 


become 
the 
is, they 

When a be- 
is less than 90 
in the 


90 degrees, the vanes 


come radial, and when a 
degrees, the vanes become concave 
direction of rotation. 

3. By analyzing formula 
head, it can be 
greater than 90 degrees, 
ing turned away from the direction of ro- 


(1) for the 


when @ is 


shown that 


the vanes be- 


tation (Fig. 7, vanes III and IV) and 
operating at a constant speed, the capac- 
ity increases as the head decreases and 
rice versa. 

4. With radial vanes (a 90 de- 
grees), at a constant speed (Fig. 7, vane 
II) a variable capacity can be delivered 


against a constant head. 

5. With impeller vanes turned in the 
direction of rotation (Fig. 7, vane I), @ 
less than 90 degrees, and operating at a 
constant speed, the capacity increases or 
: the head de- 


Secreases as increases or 


creases. 
AXIAL 
Axial 


THRUST IN CENTRIFUGAL PuMPs 


thrust is primarily caused by un- 
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balanced static pressure on the sides of 
the impeller. 

Taking the normal one-sided impeller, 
Fig. 8, without balancing holes in the boss 
chamber B, there will be a thrust in the 





Impeller 1 


Fic. 5 

EFFECT OF VANE ANGLI 

the 

ad 

balanced pressure on the area — 

The actual thrust 
md 


oD (P 


direction of the arrow, due to un- 


ne- 
glecting the shaft area. 
will be represented by 7 p) in 


which P — pressure at 
the impeller, and p 
the impeller entrance. 


the discharge of 
initial pressure at 
If there is a pres- 


sure on the suction of the pump p is 
positive, and if the pump’ operates on a 
suction lift p is negative, therefore when 
there is pressure on suction, 
ai md 
7 (P — p). 
4 
When there is a suction lift, 
Wal nd 
T (P —(— p)) (P 4 p 
+ + 
In either case the thrust will be in the 
—~a, 
Se 
P| - 7 + “= _ 
- ‘+ - eo 
a j YY. ™ il 
/ “a 
\} r 
y 
Fic. 7. SHAPES OF VANES OF VARI 
ANGLES 
direction of the arrow, and it will be 


greater when 


than 


operating on a 
when there is a 


suction lift 
pressure on the in 
let. 

If the boss chamber B is 
with the entrance chamber S by 


connected 
neans of 
Fig. 9, the 
the two chambers will 


balancing holes, pressure in 


be equalized \s 
suming that both bushing rings D, and D 
leak equally, equal 


thus maintaining 


pressures in chambers A, and A., the im- 
peller will be perfectly balanced axially) 
and there will be no thrust. But in prac- 
tice, after the pump has been in service 
some time, the two bushing rings will in- 
variably leak unequally, due to unequal! 
wear and will consequently disturb the 


axial balance, by making the 
chambers A, and A 


pressures in 


unequal, causing 


ON ANGLE OF Dis 





OIO 


other direction. 
the 


axial thrust in one or the 
Besides unequal bushing ring losses, 
following elements will enter, which will 
tend to produce thrust 


1. Impeller being out of line with open- 





HARGI 


into whic! 


ing in casing or guide ring 
discharges. 

2. The reaction of the 
the impeller blades on the 
the blades not 
the axis 

3. High 
high lifts. 
Axial thrust may be 
I] the pump is 
but thrust will develop as 
double 


balanced, 


force exerted by 


water, when 


are exactly parallel with 


velocity head due to extremel\ 


balanced fairly 
and in good 
the 


well when new 
condition, 
pump continues in service. A 
impeller will be 
both bushing rings leak equally, 
practice. The best 
take care of the un- 
balanced thrust is to provide the pump 


mechanical thrust bearing 


> sue 
pro\ ided 
but this 


tion 
is not the case in 
practical way to 
with a 
which will take up the unbalanced thrust 


positive 








in either direction. The marine thrust 
\ 
l 
( 

8. U ALANCEIL Fr Q BALANCIN(¢ 

I 2 Hol! y J ELLER 
bearing is genera used by manufactur- 
ers Thrust collars are turned on the 
pump shaft; these collars run in a bab 
bitted bushing and are automatically lu- 
bricated This is shown in the sectional 
view of turbine pump Fig. 2, or volute 
pump, Fig. | 

\ recent bulletin, published by the 
Bureau of Mines, calls attention to the 
many mi iccidents caused by the ex- 
plosibility of coal dust rather than fire- 
damp, the usual attributed cause of such 
accidents The bulletin states that onlv 
within comparatively few vears has the 
dry dust of bituminous and lignitic coal 
hae 1] 


een generally recognized as an explosive 


agent more insidious, threatening 


and 


deadly to the miner than firedamp. 
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Pressing Caskets 


A new application that has been given 
the power press is that of manufacturing 
burial caskets out of sheet metal. The 
Montross Metal Casket Company, of 
Hagerstown, Md., has injected some new 
ideas into this industry by using huge 
presses in which to shape a water-sealed 
sheet-metal casket, and then placing this 


inside of a shell or carrier that is also 
pressed out of sheet metal. 
This carrier is highly finished in any 


color desired or to represent any kind of 


wood. On it are placed the highly orna- 





gs Oe, 4 





Editorial Correspondence 








The use of electrically 
driven power presses jor 
manujacturing metal cask- 
ets. How the casket body 
is pressed in two operations 
with a water seal groove 
around the top edge. 
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SMEOAN 











Fic. 1. LARGI 
mental corners, handles and other decora- 
tions, and when the funeral arrives at the 
the casket can be lifted out 
carrier and deposited in the vault 
the grave as desired. The carrier, 
with its expensive ornamental work, can 
then be back to the undertaker’s 
to be used for other funerals, as this can 
be rented for the instead of 


burial place 
of the 
or in 


taken 


occasion, 


bought and destroyed, which is the 
usual method. 
In Fig. 1 is shown the press as it is 


set up for the last operation in shaping 
As will be 
an overhead 


the body of the inner casket. 


seen, it is motor-driven, and 





PRESS WITH DiEs SET FOR PRESSING Boby OF CASKET. 


END VIEW 
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of Metal 


electric crane is used for conveying the 
dies to and from the press and placing 
them in position. A finished casket body 
is shown in front of the press. 

This is drawn in two operations. The 
first operation gives it a rough shape, 
after which it is thoroughly annealed and 
then drawn as shown. The sides are 
from 10 to 12 inches high and turned up 
from the bottom at a right angle, with 
the four corners rounded. Around the 
top edge is formed a deep narrow groove 
to hold water, and into this the cover fits, 


thus forming the water seal. After form- 


ing to shape in the press the edge of the 
casket body is trimmed in trimming dies, 
the body shown being one that had been 
thus trimmed. 

A slightly smaller press is used for 
pressing the casket covers, as shown in 
Fig. 2. 


This cover has very little depth 

















Fic. 2. PRressING Cover. SIDE VIEW 


and hence is a simple job that is done in 
one operation. The edge is given an or- 
namental shape to make it pleasing to 
the eye. One of the covers, as it leaves 
the press, is shown lying on the floor in 
front of the press. From here it goes 
to the trimming dies where the excess of 
metal on the edge is trimmed off. 

Many different sizes of caskets are 
made in these presses, as their cost of 














Fic. 3. MALE AND FEMALE Dies FoR PRESSING CASKETS 
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manufacture is considerably cheaper mental. A group of the male and female any size of caskets from those for the 
than the wooden casket. They are also dies that are used in shaping up these small baby to those for the full grown 
more durable, can be given equally as caskets is shown in Fig. 3. As will be person, and there is very little wear on 
good a finish and made every bit as orna- seen, the dies are capable of pressing the dies. 


Railroad Pneumatic Shop Tools 


Fig. 1 shows a very ingenious device By Fred H Colvin breaking out old tables and in similar 


which has been made by the tin-shop work. 























foreman. William Moffatt, for the sheet- : Ps 
. FLUE SWAGING AND SCARFING 
metal department in the Beech Grove S a li 
Ra Some ingenious applica- . ; 
shops of the Big Four railroad for ti : ; I Fig. 3 shows a pneumatic flue-swaging 
° ° ) ) : . ° > ° 
rolling flat seams which have been u NS 0] pre umatic tools to machine; the details of construction are 
previously turned. This is for such railroad shop work, so clearly shown by the partial sectional 
work as boiler jackets, where it is desir- Rolling flat seams, stay- view as to require practically no explana- 
able to se ‘ srfectly flat seam. It ] j ‘ tion. All necessary dimensions are 
able to secure a perfectly wee bolt breakers and flue-swag ; neg — 
is a very simple machine, consisting of ‘ ] 4 j given so that a similar machine can be 
y rt’ 4 . 2 . 
the loop framework shown, with the four- ins machine, a jew of the easily constructed if desired. 
wheeled trolley or crosshead in between. illustrations. Fig. 4 has proved very convenient in 
The rolling-wheel crosshead is con- 
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Fic. 1. MACHINE FOR ROLLING FLAT SEAM JOINTS | 
trolled by a long air cylinder at the right Fig. 2, shows the construction of one of 
of the column, and as soon as the seam is_ these, which has proved very successful 
in place, air is admitted to this, and the in this shop. The ram or flying piston 
rollers make a perfectly finished seam _ is clearly shown, being 3'. inches in dia- 
without any tendency to buckle. It will meter. The shock of the blow is very 
be noted that the framework is carefully largely taken by the long coil spring 

designed to stand the strains imposed. shown at the back, which makes it easy i 

a a for the operator to handle. The operat- . I 
ing handle and the three-way cock are 

While there is nothing new about pneu- conveniently located, and the whole ma- Fic. 3. DETAILS OF FLUE-SWAGING 
matic staybolt breakers, the illustration, chine has proved very successful in MACHINE 
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Fic. 2. PNEUMATIC RAM OR STAYBOLT BREAKER 
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Fic. 4. PNEUMATIC SWEDGER FOR SCARFING COPPER FERRULES 
the swaging or scarfing copper for boil- ed as shown on one of the columns which 
er-tube ferrules. It consists of a regular support the shop roof. It is at a conven- 
short-stroke pneumatic hammer, mount-_ ient hight for the operator, who simpl\ 


September 22, 1910. 
Ppiaces the piece of copper to be scarfed 
on the small anvil shown and presses the 
trigger in the hammer handle. This does 
the work easily and quickly, and is much 
nore satisfactory than any hand hammer- 
ing can he. 








‘Table of Pitch Diameters 








The accompanying tables, prepared by 
W. Klages, will be found ex- 
tremely useful by all have to do 
with any calculations regarding gears. 
These give the pitch diameter without any 


George 
who 


figuring, of gears having a circular pitch 

inch to 2 inches and the odd 
pitches given, such as inch and 13/16 
inch, will be found very useful in many 


from 1/7 


cases. 

The gears run from 11 to 100 
and while only the pitch diameter is given 
in the tables, the outside diameter for 
gears up to 98 teeth can be found by 
note at the bottom of the 


teeth 


following the 
tables. 

The small table giving standard adden- 
dum, depth of space below pitch and the 
whole depth of tooth for all these pitches, 
at a glance, will also be found of value. 








United States Consul at Buenos 
Aires, Argentina, reports a large number 
of high-grade used in that 
city, but says that on account of the bad 
roads or lack of roads their use is limited. 
He suggests that for this 
having a high 
buggy type, ought to find a market. 


The 


automobiles 


service a car 


clearance, such as the 
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gas and the gas engine must 


This applies especially 
due to the scarcity 


ito consideration 


hich 


By J. W. Hall# 








Opportunity of gas pro 
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a long haul to 


ducer apparatus 


Vi rico 


require con- 


them, and the design in 


to 50 miles on 




















a good proposi- Reliability the chtej 
es and th requisute. 
1 the intro 
S n of ) ' a 
of agriculture is s I’ 
sa to state ‘a 
s ached per- u iv be ass i that his plant will 
far exceed th operate with the continuity and reliabilit 
if a stea ngin In order to produce 
ction gas pro- this kind of gas we must not depend en- 
ource of power tirely upon the scrubber. We must pro- 
ive it become du the gas almost clean and free from 
tl vhere the’ tar, or shall find a great percentage 
onsume power of tar in the cylinder and valves, and 
ducer and gas’ encounter the delays and troubles conss 
and durable quent thereto 
supply clean and I have made some tests with a down 
¢ th n. iraft producer. taking out is throug 


in Mexico 


the hottest part of the fire, in order to 


obviate tar in the engine. By this pro- 
cess I produce gas free from tar, con- 


verting this rich fuel into gas instead of 


taking it into the engine, and also avoid 


the excessive use of oil in an endeavor 


to dissolve it. Therefore, in order to 
lave the gas engine reach the highest 
State of efficiency we must supply it with 
clean gas 

My sad experience in Mexico with 
many engines using producer gas has 
been that they would run but a few 
lavs, be shut down and cylinder heads 
taken off and valves removed and cleaned. 


Mexico 
such as will obviate these diffi- 


The class of producer gas in 
should be 
culties and as soon as this point has been 
reached we will be unable to supply the 
Mexican demand 


power. 


alone for this class of 
My advice is not to send tar producers 


to Mexico, as only first-class machinery 
will be purchased there. Mexico can pride 
finest 


must 


having some of the 


North 


herself on 


plants in America, and we 


not lose sight of the fact that only the 
in the land of the Aztecs. 


best is wanted in 
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The Annealing of Steel 


The first consideration of this subject 
should be as to why we anneal steel. 
Manufacturers who turn or cut steel into 
various patterns and have a great many 
kinds and grades of steel to shape, are 
anxious to have their cutters remain 
sharp for the longest possible time. If 
they find that their tools are dulling rap- 
idly they complain that the steel is too 
hard and use another steel that machines 
more easily and yet hardens sufficiently 
for their purpose. Well annealed steel 
being of uniform grain and free of in- 
ternal strains, is in the best possible con- 
dition for hardening. 

All cast steel, whether it be in the raw 
or forged state, gets a certain amount of 
incidental air hardening. The degree of 
this hardness, if it be raw steel, depends 
on the composition of the steel and the 
size of the mold into which it has been 
cast; if it be rolled or hammered, it de- 
pends on its composition and the heat at 
which it has been worked. 

Other things being equal, the higher 
the heat at which steel is worked the 
greater will be its air hardness. Added 
to this, the higher-carbon plain steels 
have a denser structure in the unannealed 


state. In the alloy steels, particularly 
the chrome-tungsten and chromium 
steels, this glassy condition is still more 
pronounced. 

This, either natural or acquired, semi- 
hardness would be ruinous to cutting 
tools unless it be removed by perfect 


annealing. Steel once annealed will re- 
main so indefinitely uniess it be heated 
again above the proper annealing tem- 


perature. 
ANNEALING IN PIPES 


There are several forms of annealing; 
for open-fire annealing, and 
annealing in pipes. The annealing pipe 
used in steel mills is from 6 to 8 inches 
in diameter, and one end is welded per- 
manently shut. 

The bars to be annealed are put in at 
the other end, together with as much 
charcoal as can be held, and the pipe is 
then closed up as tight as possible with 
fire clay, fire brick, and a circular plate, 
in order to prevent any air from getting 
in. Near this end there is a small vent 
hole, probably one-half inch in diameter, 
through which the steam from the char- 
coal escapes, as do also large quanti- 
ties of carbon monoxije formed by the 
union of the hot charcoal with the air in 
its pores. The carbon monoxide is gen- 
erated in such quantities that if it were 
not for the vent-hole the pipe would blow 
up. 

The pipes are rolled into 
nealing furnace; the chamber 
is about 9x14 feet. It is 36 inches high 
at the rear, with a sloping roof that is 


instance, 


the an- 
of which 


By C. M. Johnson 








Why steel ts annealed 
and the results obtained with 
pipe and open-fire anneal 
mg. Surjace decarboni 
zation and means adopted to 
overcome it. The necessity 
of unijorm heat and the 
lemperatures at which steel 
is best annealed. Ouick 
and slow annealing. The 
efject 0] overheating and 
alloying materials and the 
jormation of graphitic car 
bon. Why annealed steel 
is soft. 




















but 16 inches high at the door, the door 
being about 14 wide. The doors 
move up and down and there are peep- 
holes to observe the heat. 


teet 


RECARBONIZING THE SURFACI 


One reason for packing in charcoal is 
to aid in removing the scale or black ap- 
pearance and leave the bar with a clean 
metallic Another reason is to 
add enough minimize the re- 
verse operation or slight decarbonization 
that takes place. 

Coarse crystals form in steels annealed 
in pipes, which means that the 
has carbon and consequently 
will not harden file-proof on the surface. 
It is clear that a drill made from such 
steel will wear off, on the outer cutting 
For 


surface. 
carbon to 


steel 


lost in 


edges, thus destroying its efficiency. 
@ great many purposes this surface de- 
carbonization does no harm, as it is 
turned off anyway in the further process 
of manufacture. 
The flame in the 
some smoke, which is desirable in all an- 
nealing. The flame in open fire 
annealing prevents heavy from 
forming on the steel and avoids surface 
The heat looks rather 


furnace burns with 
smoky 


scale 


decarbonization. 
dull red in color. 

Open-fire annealing is particularly 
adapted to annealing of drill rods fortwist 
drills and all even the 
slightest decarbonization must be avoid- 
ed. Objection is made to decarbonization 
even when it is so slight that it can only 
be seen with a magnifying glass. 


steel on which 


UNIFORM HEAT 
Uniformity of heat in the annealing 
furnace is essential After steel has 
been perfectly annealed it will lose its 


softness as soon as the heat passes into 


the hardening range. An hour’s over- 
heating will undo the work of all the 
heating, in the proper range, that may 


have preceded. 

A perfectly annealed piece of steel, if 
heated to from 1380 to 1550 degrees Fah- 
and laid down to cool in the 
open air will be nearly as hard as when 
from the rolls or hammers, and 
therefore, 

uniform, 


renheit, 


it came 
hard to machine. It is, 
necessary to have the heat 
or one end of a long bar may be perfectly 
annealed and the other end air hard. 

The red-hot pipes, while still in the an- 
nealing heat, are rolled into a cooling-off 
that is a box of fire brick so 
made as to prevent a radiation of the 
It requires about 36 hours from 
the the put into the pipe 
until it is taken out of the cooling-off 
at a temperature cool enough to 


thus 


furnace, 


heat. 
time steel is 
furnace, 
handie. 

The actual time required to anneal the 
steel is probably not over eight hours 
If crystallization is favorable, time 
than that would be required; that is, if 
the steel has not been excessively heated 
and, therefore, greatly coarsened in grain, 
before it reached the annealer. 


less 


To illustrate: the finest-grained steel 
is hardened steel. If steel is heated 
up to the hardening range of tem- 


perature and then quenched in water or 
oil we catch the grain in fine condition 
and that steel can be perfectly annealed 
in one-half an hour. Quenching prior to 
annealing, however, is not practical on a 
large scale. 


ANNEALING TEMPERATURES 


All kinds of plain carbon cast steel 
that have never been reheated, 
ingots direct from the moids, should first 
be brought to a temperature of from 1470 


to 1550 degrees Fahrenheit and held there 


such as 


for about one hour. In ordinary steel! as it 
comes from the ingot, and particularly in 
high-carbon steel, the grain is ver 
coarse. 

To break up this coarse grain and give 


the steel a fine structure it must be heat- 


ed above its critical temperature into the 
hardening range, and held there for a 
time. Then when annealed we can get 
the desired results. 

On the other hand, we can take that 
same piece of raw cast steel and not 
heat it above the hardening range and 


its grain will be practically as coarse as 
before putting it in the 


furnace. 


it was annealing 


QUICK ANNEALING 


After heating plain carbon steels of all 
kinds, to form 1470 to 1560 degrees Fah- 


renheit, and holding there for one hour 
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the heat should be lowered as quickly as 
possible to from 1300 to 1330 degrees 
Fahrenheit and held at that temperature 
for from 10 to 12 hours. This might be 
called the ideal temperature for rapid an- 
The pipes can then be drawn 
and the cooled as quickly, or as 
slowly as desired. If the steel is per- 
fectly annealed it can be withdrawn from 
the furnace at the annealing heat and 
thrown into water and it will remain soft. 

A test of this kind was made by taking 


saw 


nealing. 
steel 


two pieces of steel from the same 
rlate and, with one lying on top of the 
other, heating them until both were per- 
fectly annealed. One then thrown 
into a bucket of water, while still at the 


was 


annealing heat, and the other was cooled 
in the air. Both pieces were then tested as 
to tensile strength, elongation, etc., and 
registered practically the same. 


SLow ANNEALING 


Rapid cooling of perfectly annealed 
whatever on 


impaired by 


has no effect its soft- 
and this can 
heating it above the 

However, if the annealer has lowered 
the heat before the been en- 
annealed, or in has 


steel 
ness only be 
range. 


annealing 


steel has 


tirely other words, 


not held it long enough within the range 


of temperature where that particular 
steel anneals most quickly, he stands 
a better chance of getting the steel 
eventually soft by cooling it slowly in 


lime or some other non-conductor of heat. 


He thus in reality holds it longer within 
the range of temperature 
neals slowly. 

Steel 


it will do so 


where steel an- 


heats, but 


range of 


will anneal at lower 


more slowly, the 


slow annealing being the temperatures 
below 1330 degree Fahrenheit, but if we 
let it cool very slowly we will thus ac- 


complish the same work, but in a longer 
time. 


ALLOYED STEELS 


Plain carbon steels, no matter whether 
the carbon be 0.50 per cent. or 1.40 per 
1290 and 1330 
true of 


cent., anneal best between 


degrees Fahrenheit. This is also 


most chrome-tungsten and chrome-molvb- 
denum steels and is particularly notice- 
steel, for it can be 


annealing it for three 


able in 
asily drilled 


high-speed 
ifter 
hours at 1330 degrees Fahrenheit, where- 
as it will require two or three times that 
accomplish the 


ranges. 


»f time to same 


length 


softefing at lower 


A very high manganese or nickel con- 
tent lowers the annealing heat in some 


steels as much as 480 degrees Fahrenheit. 
In general, chromium raises the tempera- 
and man- 


and nickel 


For example, the writer 


ture of annealing 


ganese lower it. 


has annealed 12.5 per cent. manganese 
steel so soft at 800-850 degrees Fahren- 
heit that pieces one inch thick were drilled 


clear through without the slightest diffi- 


culty when 


a high-speed steel (Rex 


using 
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AA) drill. This has been dene repeated- 
ly in this laboratory. There is a remark- 
able change in the structure that comes 
by heat alone. Most of us might think 
that hammering or rolling is the cause 
of the change, but heat is the primary 
In a “scalded” ingot there exists 


cause. 
a peculiar, loosely adhering columnar 
arrangement consisting of long lines of 


coarse crystals. By simply heating it up 
to about 1470 degrees Fahrenheit and 
then annealing it for a specified time, the 
coarse crystals can be broken up and a 
fine-grained, soft piece of steel obtained 
which is almost as easy to drill as lead. 


EFFECT OF OVERHEATING 


Steel that has been reheated and rolled 
or hammered need not be heated above 
1330 degrees Fahrenheit. If the furnace 
is heated to 1470 degrees Fahrenheit, and 
a lot of steel is charged into it, it will be 
brought to 1330 degrees very quickly by 
the large body of cold steel absorbing its 
surplus heat. 

If steel ingots 
soaking pits or reheating furnaces for a 
considerable time, at temperatures ap- 
proximating welding heats, the annealer’s 
task will be greatly complicated. Such 
steel is much harder to bring into the an- 
the very 
formed by 


are allowed to lie in 


reason of 
structure 


state, by 
crystalline 


nealed 
coarsely 
the excessive heat. 

Bad cases of overheating or prolonged 
soaking at high heats will require two or 
three times as long to anneal at the reg- 
ular There seems to be 
nothing to do in such but to re- 
anneal until the carbon is finally brought 
again into the perfectly annealed condi- 


temperature. 


cases 


tion. 


GRAPHITIC CARBON 


While graphitic carbon is liable to form 

steel improperly heated and 
cold-rolled is most subject 
In cold rolling the steel 


in any 
cooled, steel 
to this difficulty. 
is worked and repeatedly reheated within 
the range of temperature where graphite 
forms rapidly. That is, it has had a 
series of anneals between 1200 and 1300 
degrees Fahrenheit. 

The 


longer annealing is continued at 


any annealing temperature the more 
graphite will be formed. At some tem- 
peratures it will come quickly and at 


others it will come slowly, but eventually. 

The high percentages of carbon yield 
the black fracture most quickly; above 
1.20 per cent. carbon being the most fav- 

Under 1.00 per cent. .of carbon 
are doubtless free any ap- 
preciable amounts of graphitic carbon, at 
conditions likely to be 


orable. 
steels from 
least under any 
met with in practice. 

The temperatures most favorable to the 
quick formation of graphite are between 
1200 and 1300 degrees Fahrenheit. The 
least favorable temperature for its forma- 
1100 degrees. Above 


ticn is below 
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1330 degrees Fahrenheit is also unfavor- 
able to its formation, but scaling goes on 
very fast. 

Steel containing chromium is not likely 
to contain graphite even with carbon as 
high as 1.27 per cent. and chromium as 
low as 0.6 per cent. I succeeded in start- 
ing a graphitic formation in such a steel 
only by heating it to from 1650 to 1830 
degrees Fahrenheit for an hour or two 
before annealing at from 1200 to 1300 de- 
grees Fahrenheit. In neither this instance 
nor in the case of the 1.04 carbon steel 
did there seem to. be any appreciable ten- 
dency for a gradual growth of the graph- 
ite due to prolonged annealing. 


Wry ANNEALED STEEL Is SOF? 


In ordinary language, steel is soft be- 
cause, when heated to the temperatures 
mentioned above, it has the component 
grains more loosely combined, that is, the 
particles of steel are not lying so closely 
together as in the unannealed state. The 
result is that any tool that is working on 
this looser structure can get in between 
the grains, as it were, and pry off pieces 
of the steel. 

The chemical explanation is, that 
the carbide of iron is no longer in combi- 
nation with the pure iron or ferrite. The 
particles of iron carbide and those of 
pure iron are lying side by side, divorced 
by the prolonged heating at temperatures 
below the hardening heat. 

A grain of iron carbide and another of 
pure side by side, can be 
quickly re-united by heating to within the 
hardening range. Annealing breaks up 
that union, but they still lie so close to- 
gether that they easily be united 
again by heating the steel above 1380 de- 
grees Fahrenheit, and then quenching it 
as quickly as possible in oil, or water, or 
lead. 

The annealed condition is the direct op- 
posite of that which exists when steel is 
hardened. The hardened particles of iron 
carbide and the pure iron are wedded to- 
gether so thoroughly that a substance of 
a flinty nature, is born of this union, 
which is called hardened steel. 

To sum up, there is no longer any mys- 
tery as to why steel softens, nor as to 
why it hardens. It is hard when the pure 
iron and the iron carbide it contains are 
entirely combined with each other. It is 
soft when the pure iron and the iron car- 
bide are separated from each 
cther. Of the distance between 
particles is microscopic; high heat com- 
bines them, and low heat separates them. 


iron, lying 


can 


entirely 


course 








Here is the Calcutta idea of a sky- 
scraper as told by IJndian Engineering. 

Pretty Colombo, which, in the past, was 
content with its one-storied, wood veran- 
dahed bungalow buildings, is fast follow- 
ing the fashion for the skyscraper, and 
Messrs. Delmege Forsyth and Company 
are getting put up for them a six-storeyed 
structure. 
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Unusual Pattern Making and Molding 


The extremely irregular shape given 
the bed of the No. 00 automatic screw 
machine manufactured by Brown & 
Sharpe Manufacturing Company, Provi- 
dence, R. I., makes the making of the pat- 
tern and core boxes, as well as its mold- 
ing, rather an interesting job. 

In Fig. 1 is shown the complete pat- 
tern as it is ready for molding, while 
Fig. 2 shows the numerous loose pieces 
that go to make up the complete pattern 
shown in Fig. 1. The pattern proper is 
built up on a large covering core print. 


Editorial Correspondence 








The pattern and boxes, 
with ther numerous loos prece - 
that are used jor making Brown & 
Sharpe Manujacturing Com 


pany’s automatic screw machine 


core 


beds. The mold ng o] the pattern 
in a mold composed oj nowel, 


cheek and drag flasks. 



































Fic. 1. PATTERN FOR Alt 


On this it is fastened loosely with pins, 
so that the covering-core print can first 
be drawn from the mold and afterward 
the pattern. 


THE NoweEI 


The pattern is parted on the line AB 
and that part above this line is molded 
in the drag or nowel of the mold. This 
part of the pattern is made to the exact 
shape that is desired in the casting and 
hence it only has to be rammed up in 
the flask and withdrawn. After the main 
part of this section of the pattern has 
been withdrawn the loose are 
picked out. 

This the drag of the 
shown in Fig. 3 except that the 


p ieces 


mold as 
tall up- 


leaves 


TOMATI( 


SCREW MACHINE BED 


right core im the center has been placed 
in position. The drag, as here shown, is 
ready to receive the cheek flask of the 
mold. On both sides of the line A B, the 
outer edge of the pattern has been lined 
with sheet metal to prevent it from wear- 
ing out quicker than the other parts of 
the pattern. The main body of the pat- 
tern is made of wood, while the loose 
pieces and edges that are liable to wear 
aluminum or other metals. 


THE 


From the line A B to the bottom of the 
covering core, as shown in Fig. 1, the pat- 
tern is molded in the cheek of the flask. 
This part of the pattern proper is made 
in a rectangular-box shape as shown at 


are made of 


CHEEK 


C, Fig. 2. Numerous loose pieces are 
then added to it to form the bearing 
boxes, bosses, core prints, etc. The out- 


er edge of the pattern, where it fits onto 
the covering core print, is also lined with 
sheet metal to prevent the corner from 
quickly wearing away. 

When this part has been molded, the 
pattern and drawn, and 
the small side cores located, it leaves the 
cheek of Fig. 4 
This ready to 


close the 


loose pieces 


mold as shown in 


the 


the 
mold is now 


the 


part of 


down over drag of mold 


shown in Fig. 3. 


MAIN Core Box 


The box for the main core, with 


core 














Fic. 3. 


THI 

















THE VARIOUS PIECES THAT 


MAKE UP THE Patti 





COMPLET 


D DRAG Of MOLD 


its loose pieces all in position, is shown 


in Fig. 5, while the box with its numerous 
lonse pieces disassembled is shown in 
Fig. 6 This 


built up in wood and the edges that wear, 


box, like the pattern, is 
like the top edge where the sand is struck 
off, are The 


numerous loose pieces are also made of 


lined with sheet metal 
aluminum !ike those on the pattern 
When the up in 


box it is dumped onto an iron plate and 


core is rammed this 


the loose pieces are picked out of the sand 


This leaves the core in two parts as 
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Fic. 4. 
shown at D and E in Fig. 7. These two 
half cores are then put in the oven to dry, 
and afterward blocked. They are then 
ready to lower into the mold, their flat 
bottom fitting into the impression left by 
the covering-core print, in the top of the 
cheek flask, as shown in Fig. 4. 


FINAL OPERATIONS 


The smaller cores that are used in the 
making of this casting, as well as the 
main core in two pieces, are shown in 
Fig. 7. These are so simple it is hardly 
necessary to show the core boxes. The 
next Operation is to lower the two parts 
of the main core into their core prints 
in the cheek. A flat cope is then struck 
off and placed on the top of the cheek, 
and the mold is closed ready to pour, as 
shown in Fig. 8. 

\ great deal of time and care is taken 


in making these molds and in mixing and 


melting iron, so that first-class castings 
can be obtained. This is very essential, 
as numercus places on all sides of the 
casting are machined, and these must 
have a good, clean appearance, and show 
a close grained iron. The right and left- 
hand side of the casting as it is taken 
from the mold is shown in Fig. 9, with 


tn risers, sprues, gates, fins, etc., re- 


CHEEK OF MOLD WITH SIDE C 


RES 





IN POSITION 
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Report of the Patent Com- 
missioner 











The report cf Edward B. Moore, Com- 
missioner of Patents, which has just been 
published, contains a number of features 
which may interest those who have to do 
in any way with the Patent Office. The 
number of United States patents granted 
up to the time of issuing the report was 
954,966, the average per year being be- 
tween 35,000 and 40,000. The foreign 
patents granted by all countries number 
over 2,000,000. The Scientific Library 
contains between 40,000 and 50,000 vol- 
umes of reference material which is used 




















. 6. VARIOUS 


MAKE UP THE MAIN CoRE Box 














Fic. 7. ALI 























UseD IN MAKING THE MOLD 


in the examination of 
patents. 

Negotiations are now pending between 
the United States and foreign countries 
toward the elimination of the so called 


applications for 
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“working clause” in all patent laws. This 
means that it will not be necessary for a 
patented article to be manufactured in 
the country in which the patent is ob- 
tained, in order to keep it in force. 


CUTTING OuT ONE 


The commissioner recommends the elim- 
ination of one of the three appeals now 
allowed by law to applicants for patents 
and to parties in interference cases, be- 
lieving that this would injure no one and 
would materially reduce the time and ex- 
pense of securing the final decision. 

He advocates the establishment of a 
patent bar, so that only patent attorneys 
who have passed an examination may 
practise before the United States Patent 
Office. He further recommends the filing 
of two photographs of the drawings as a 
part of the application for a patent. He 
believes that this requirement is neces- 
sary in order to prevent, or rather to de- 
tect, any unauthorized tampering with the 


APPEAI 


application after it has been filed. 


DoiNG AWAY WITH THE CAVEAT 


The repeai of Section 4902 which pro- 
vides for the filing of caveats in the Pat- 


FRONT AND REAR VIEW OF 


CASTING AS It 


A caveat is 
S10, 


recommended. 
effective vear at a fee of 
but the holds that this af- 
fords no real protection to the inventor. 
It merely insures notice being 
the one filing the caveat of the 
an application patent by 
for the same invention during the life of 
the caveat. 

It is believed that, as the application 
for a patent and the payment of the first 
fee only costs 515 and insures the inven- 
tor of all the benefits received under the 
caveat, in addition tc the fact that he is 
placed in interference with any patent 
not granted more than two years prior, 


ent Office is 
for 
commission 


one 


given to 
filing of 


for a another 


and with any other application for pat- 
ent which may be on file in the office, or 
which may be filed thereafter, that the 


additional protection is worth more than 
the difference in cost. 


CourRT OF PATENT APPEAL 


He upholds the efforts of the Ameri- 
can Bar Association to establish a Court 
Appeal, so that the final de- 
cision on any patent shall not be 
rendered by the Circuit Court of Appeals 


of Patent 


case 


LEAVES 


THE MoLpb 


of any particular section. He points out 
that there have been in the past numer- 
ous decisions rendered by different Cir- 
cuit Courts of Appeals, which are direct- 
ly opposed to each other and points out 
that the only is to have one 
court of patent appeals, whose decisions 
the status of the patent 
whole country. 


logical way 


will control 
throughout the 


New BUILDING NEEDED 


He ends by inviting the attention of 
Congress to the need of new and more 
commodious quarters for housing the 
Patent Office, its present building being 
entirely inadequate. The volume of busi- 
ness of the Patent Office 
year, and as it has been more than self- 


increases each 


supporting since its creation, there seems 
to be good reason for his request. As it 
is self-supporting, the entire cost of the 
Patent Office comes entirely from the in 








The Proper Selection 








The following summary of the charac- 
teristics of the various 
the Triumph Electric Company, may be 
of use and interest to those contemplating 


style motors by 


the use of motors. 

Shunt-wound 
tically constant speed regardless of the 
load. They are used when consiant speed 
load col di- 


suitab! 


motors maintain a prac- 


is required under chanving 
and particularly 
line 


tions, are lor 


or groups of ma- 

motor. 

in speed in 
They 


€ri a very strong starting torque and will 


driving shafting 
chines operated by ons 
Series-wound motors vary 


proportion to the load carried. eX- 


race if allowed to run free. This type 
of motor is particularly suitable for oper- 
ating cranes, hoists, turntables, etc., 


when frequent reversals of rotation are 
necessary and when the speed of the mo- 


tor is constantly under the contro! of an 
cperator. 

Very results 
cbhtained from a series-wound motor when 
directly connected to some known definite 


load, such as a fan or blower under free 


»! L 


satisfactory can aiso e 


circitiation. 


motors combine to 


Compound-wound 


some extem the advantages of the shunt 
onc series-wound motors. They ‘vill vary 
iv: speed with changing load conditions 
more than a shunt-wound motor, but wi! 


down under a heavy 


as a series-wt 


well adapted 


uot race or slow 
load to such an extent 
motor. They are, therefore, 


for driving machine tools, printing 


und 


rresses, pumps, etc., when fairly steady 
speed and good starting torque are re- 
quired. 

The percentage of shunt and ceries 


ventors and not a dollar from the gen- 
eral tax revenues of the country Any- 
thing, therefore, that can be done to ex- 
pedite the examination and granting of 
patents would seem a very reasonable re- 
quest. 

of Motors 

.* 

winding in a compound-wound moto: 
must necessarily be determined to some 
extent by the nature of the work to be 


performed. Generally speaking, a motor 


with 20 per cent. of the magnetizing force 








in the series turns, gives excellent re- 
sults. 

Here is a choice bit of mechanical 
knowledge from the New York Times in 


describing an accident to the steamer 


“Mary 


“The crosshead which fastens the pis 


Powe 


to the slides in moves 


which it 
but caus- 


ton head 
broke. disabling the machinery 
ing no other damage.” 

We don’t blame the 
seems as though 


ought to have some idea of an engine. 


but it 
office 


reporter, 


someone in the 
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Roller Bearings in the Line Shaft 


One of the main causes of waste of 
power in a manufacturing plant lies in the 
transmission of power through line shaft- 
ing, caused by the friction in the bear- 
ings. In all other departments vast im- 
provements have been made, tending to 
effect savings and thus reduce the manu- 
facturing cost. The means for transmit- 
ting power through the plant, however, 
where line shafting is used, are virtually 
the same today that they have been for 
years; shafting is still running in babbitt- 
ed bearings and the only improvements in 
this line have introducing 
various devices for oiling the bearings. 

A few years ago there was a tendency 
to abolish line shafting entirely, running 
all machines by individual motors. It 
has been found, however, that unless the 
machines thus driven are run only inter- 
mittently or each machine requires quite 
an amount of power, the low efficiency of 
small motors, together with the high cost 
of the great number of them, with wiring, 
starting devices, etc., render this system 
It is generally conceded 


consisted in 


uneconomical. 
that the most economical transmission of 


power is by what is termed “grouped 


drives.” A number of machines are run 
from one motor, through one or more 
line shafts. 


There is always a great deal of friction 
run in babbitted bear- 
the shaft is perfectly 
manufacturing plants, 
buildings, the 


where shafting is 


even where 


ings, 
alined In most 
through the settling of 
loosening of set screws, and the springing 
of the shafts, this 
creased greatly, and the 
when the manufacturer is asking himself 
which he 


load is in- 
has 


friction 
time come 
if there is no wav or means by 
can reduce his friction load. 

In machinery of all kinds ball and roll- 
been introduced and 
demonstrates 
the bail 


bearing, presenting only point contact, Is 


er bearings have 
extensive use clearly 


Of the two, 


Ss 
thelr 


the saving they effect. 


the most efficient and should be used 
wherever possible. Under heavy and 
varying loads, however, and in places 


where bearings must be split, the roller 


bearing is more successful. 


When the question arises as how to 
friction load in a manutfactur- 


attention naturally 


+ 


reduce the 


ing plant is turned to 


ball and roller bearings, and manufac- 
turers of transmission machinery have 
lately given this matter a great deal of 
attention. Ball bearings of several 
makes, designed for line-shaft purposes, 
have been on the market for some time. 


It is, however, impracticable to split a ball 
and a line-shaft bearing should nec- 
practic 
turns to 


race, 
essarily be 


able The 


order to be 
therefore 
and 


split, in 
attention 
roller 


spec- 
! " 


bearings, some 


successfully used on 


al machinery and in special place 


By John A. Schroeder i 








It 1s claimed that roller bear- 
ings in the line shaft will cut the 
jriction of babbitted bearings in 
hal}, thus reducing the total power 
bill by from to to 20 per cent, 
and this saving increases wath the 
increase of load. 

Special requirements 
shaft bearings. 


of line 




















Foundry 
enn. 


Rove sford 
Philadelphia, 


*Mechanical engineer 
and Machine Company, 


have been applied to line shafts. In some 
cases they have given satisfaction; in 
many others not, from the fact that in ap- 
plying these roller bearings to this service 
the necessity of changing the construction 
was not taken into consideration. Re- 
cently roller bearings, constructed espec- 
ially for line-shafting service, in the 
construction of which care has been taken 
to meet all requirements to be encoun- 
tered in such service, have been placed 
upon the market, and will fill a long felt 
need and demand. 








POWER REQUIRED AND 
LOAD 


ToTAI 
FRICTION WITH 


DIAGRAM OF 
INCREASE OF 


The conditions and requirements pecul- 
iar to line shafting service are as follows: 

Soft steel in the shafts. 

More or less end play. 

More or less springing in the shaft. 

\ commercial cold-rolled, cold-drawn 
or turned shaft is made from a 
bon, therefore soft steel, and if hard roll- 
on this, it will soon 


low-car- 


ers are run directly 
A high-carbon steel bush- 
provided, se- 


be worn into. 
ing should, therefore, be 
curely clamped to the shaft, so as to pre- 
sent a hard wearing surface for the roll- 
ers to upon and to provide an 
absolute protection to the shaft. 

roller bearings the rollers or 


revolve 


In most 


roller structures have been revolved be- 
tween stationary ends of the bearing 
boxes. If applied to line shaft, the end 


rollers or roll- 
er structures against the stationary ends, 


and 


play existing will force the 


causing friction wear. In a roller 


bearing intended for line-shaft service, 
the roller structures should, therefore, 
be of the floating type, absolutely free 
and clear, and no revolving part should be 
allowed to run against any stationary 
part. 

The belt on either side of line-shaft 
bearings will often cause the shaft to 
spring more or less, this springing caus- 
ing the shaft to bend in the center of the 
bearing. If the rollers are run loose in 
the box, this bending of the shaft may 
cause them to get out of alinement, to 
tend and to bind. A properly constructed 
voller bearing for line-shaft service 
should, therefore, have the roller alined 
so as to be kept at all times parallel 
with one another and with the shaft. In 
a roller bearing for any class of service, 
the shorter the rollers are the more effi- 
cient is the bearing. The question then 
arises, how long should the rollers be in 
order to make the bearing most efficient, 
consistent with required strength. If a 
roller is alined so that it is at all times 
kept parallel with the shaft, it cannot be 
subjected to anything but an absolute 
crushing strain. It should, therefore, be 
of sufficient diameter and sufficient length 
to withstand a crushing strain equal to, or 
somewhat above the shearing strain of 
the shaft. If such is¢ the construction, 
a roller cannot break unless there should 


he a flaw in the steel from which it is 
made. 
Consideration must be given to the 


wear of the bearing. The bearing should 
be so constructed that the wear be al- 
lowed to come on such parts that can be 
most cheaply and readily replaced. If the 
rollers are made of a high-grade, high- 
carbon steel and they are case hardened 
and ground, they will show very little, or 
no wear, running against surfaces of 
softer material. It is a well known fact 
that steel running against cast iron gives 
as efficient results in regard to nonwear, 
iS any metals. If the box itself is 
made of a good grade of cast iron, there 


two 


will be very little wear on the box it- 
self. The bushing which protects the 
shaft is necessarily thin, and could not 


be made of iron. It should, there- 
fore be made of a high-carbon steel, but 
not case hardened, so that the wear will 
come on this bushing and none on the 
rollers. The bushing, naturally, can be 
cheaply and easily replaced. 

The friction load in a manufacturing 
plant is the power required to run the 
shafting with all machinery standing idle, 
in other words, with clutches thrown out, 
when such are used, or with belts running 
over loose pulleys, where tight and loose 
pulleys are used. It is very seldom that 
the friction load is less than 30 per cent. 
Very often it runs 40 

With properly con- 


cast 


of the power load. 
per cent. and above. 
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structed roller bearings, properly in- 
stalled, this friction load can be cut prac- 
tically in half, which means a saving of 
from 10 per cent. to 20 per cent. of the 
total power used. 

As load is thrown on the shafts, the 
friction in the babbitted bearings is in- 
creased, due to the increased pressure 
between shaft and bearing. The friction 
at full load, that is with all machines 
running, is, therefore, greater than at no 
load; viz., where babbitted bearings are 
used. Where shafts are equipped with 
roller bearings, however, there is but a 
very slight increase in friction, if any at 
all, with increased load, so that the total 
saving of power by the use of roller bear- 
ings in place of babbitted bearings is 
even greater than the saving in friction 
load alone. The accompanying diagram 
will clearly illustrate this. 

Line OP represents the power required 
for driving the machinery; with no load 
at O, and full load at P. The friction 
load is represented by line AB, with 
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shafting equipped with babbitted bear- 
ings, and by line C D when equipped with 
roller bearings. At no load, the power 
required to drive shafting, the friction 
load, with babbitted bearings is A Q; with 
roller bearings C O. As load is thrown 
on, the friction in the babbitted boxes in- 
crease until at full load it is BX; PB 
being the power actually used for driving 
the machinery. With roller bearings the 
friction increases very slightly, if at all, 
with increased load, so that the friction at 
full load, D X, is about the same as C O 
at no load. The saving in so called 
“friction load” is A C; the savingin power 
at full load is BD. Drawing AE parallel 
with C D, BE is the additional saving in 
power at full load. The total power re- 
quired to drive machinery and shafting, 
with babbitted bearings is P X; with roll- 
er bearings P X less B D. 

In every manufacturing plant, records 
should be kept of the power used as well 
as of the friction load. At regular in- 
tervals indicator diagrams should be 


on 
+ 
on 


the engine, or readings of 
with friction load only, as 
full load. If either is found 
excessive, it should be reduced and kept 
reduced. The line shafting should be 
kept properly alined and whenever possi- 
ble, roller bearings should be used. No 
better investment can be made than sub- 
stituting roller bearings for the babbitted 
bearings, if thereby a saving can be ef- 
fected of from 10 per cent. to 20 per cent 
of the total power used, the net result 
of lessening the friction load by one-half, 
A saving of 10 per cent. in the total 
power will, as a rule, pay for the cost 
of substitution in a year’s time or less. 

It must be remembered that roller bear 
ings should not be used indiscriminately 
When line shafting is run at unusually 
nigh speeds, or when the load is in the 
nature of shocks, such as in a forge shop, 
where drop hammers are used, they are 
unsuitable The continual shocks, re- 
verting back to the rollers, will gradually 
crystalize these until they finally break. 


taken from 
the motors, 
well as with 
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About the Iron Industries of Japan 


In the matter of iron industries, Japan 
stands in need of vast improvement. If 
one has ever inspected any of the great 
iron works in the United States, and noted 
the capacity for output, as the 
skill of the workmen, then considered the 
immense disadvantage that Japan 
have to labor under for want of iron ore, 
he wouid think, in place of her attempting 


well as 


will 


with foreign countries which 
have raw material ready at hand, that 
it would be much cheaper for Japan if 
she were to import the manufactured iron 
United States or Great Britain. 


to complete 


from the 


Among the iron foundries that have 
been established during the Meiji era 
(the past 43 years), the Kamaishi 
iron foundry and the Yawota foundry 


are the two largest, the former being a 
while the latter was es- 
tablished by the Department of Agri- 
culture and Commerce. The former had 
suspended its work for some years, but 
resumed it a few years ago. The Yawota 
foundry established first, with a 
capital of 4,000,000 yen. (At present ex- 
change, one yen equals 495, cents United 
The amount of its capital 
stands at 


private company, 


was 


States gold.) 
has been increased until it now 
20,000,000 yen and it is at the present time 
the largest iron foundry in the country. 
Besides two foundries, there is 
the Naval steel foundry at Kura, Nippon 
stee! foundrv and the Hokkaido Colliery 
and S.S. Company’s foundry at 
Muroran. The Nippon iron foundry, which 
was established in 1906, laid on its smelt- 
furnaces at and Fukushima, 
using charcoal as but neither of 
them proved to be successful on account 


these 


iron 


Aomori 
fuel, 


ing 


of the expense of fuel. 


By A. Gwaikokuijin 








1 brie} the 
industry m Japan, 
showing its growth during 
the past jorty three 
query as to its 


outline of 


iron 


Ve ars 
and a 
juture. 




















The greatest producer of pig iron is the 
Yawota iron foundry, where this kind 
of iron is turned out to the amount of 
100,000 tons a year. Besides, pig 
the Muroran 


about 
also produced at 
steel foundry, Sumitonu iron foundry and 
the Osaka The whole 
amount of pig iron made in Japan is less 
than per vear. Japan pro- 
duces no rolled iron to speak of, it be- 


Stee! 


iron 1S 


military arsenal. 


150,000 tons 
ing wholly imported from abroad. 
is produced in the Yawota iron foundry 
Kure and Muroran, the 
former being engaged mostly in 
steel work as plate rails, wire, etc. 

The steel produced at the Yawota iron 
foundry amounts to about 30,000 tons 
per year, while that of Kure and Muroran 
100,000 tons per year, 
reaching about 180,000 


also in those of 


such 


reaches 
output 


together 
the total 
tons. 
The amount of 
both p.g iron and 
less than 230,000 tons per year, whereas 


products of 
estimated at 


domestic 
steel is 
the amount of iron imported in one year 
350,000 tons 
200.000 


is 100,000 tons of pig iron, 


of iron bar and plate, and over 


tons of wire, etc., besides which, iron ma- 
terials imported for ship-building pur- 
poses will amount to about 600,000 tons 
per vear, making the total amount of 
various kinds of iron imported into Japan 
in a year something over five times the 
amount of home product. 

Japan producers its raw materials from 
mines at Kamaiski, Hokkaido, Korea and 
Manchuria. China has also a number of 
iron mines, and the minerals of the Taiya 
per cent. of! 
is used as material in the Uawata foundry. 
As to the fuel for iron works, Japan has 
very little suitable for the purpose The 


line contain 60 iron, which 


government regards pig iron as raw ma 
terial and the present tariff tax imposed 
is 4 per 
talk among 


getting the 


cent There is, however, some 


some irom manufacturers of 


government to count pig iron 


as a kind of manufactured article, so 
that a higher rate of tax can be levied, 
which they think will, without a doubt, 


help the development of iron works in 
Japan. 








The British commercial attache at 
N 


Yokohama ) 


reports that it is proposed t 


set up Japanese government railway 


workshops at Oi, near Tokyo. The work- 
which should be completed by the 


1912, are to be 


shops 


end of used for the re 


pair of passenger coaches and freight 


cars. and the machinery at the present 


railway workshops at Shimbashi is to be 
probable 


that the operations of the workshops at 


transferred to Oi. It seems 


Oi will eventually extend to the manu- 


facture of these vehicles. 
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Machine tor 


In many shops the method of winding 
spiral springs is to obtain a mandrel and 
after successive trials finally obtain the 
desired diameter and pitch at which to 
wind them on a lathe. 

This method generally gives poor re- 
sults, as the spring will open a little more 
in one case and a little less in another, 
owing principally to the difference in ten- 
sion on the wire in winding; and the pitch 
will vary, owing to the variations in the 
set or twist given the wire as it is wound 
on the mandrel. If the coil of wire sup- 
plying the spring is allowed to uncoil sud- 
denly, the spring being wound receives a 
length of wire with no set in it and the 
pitch changes. 

For the proper winding of spiral 
springs, either compression or tension 
springs, the conditions must always re- 
main the same to obtain uniform results. 

In the accompanying sketches will be 
seen a set of rolls and spinning blocks 
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Making Spiral Springs 


By Frank S. Bunker 








Ln interesting prece of appara 
ius comprising a set of jeed rolls 
ind a guide block jor receiving 
the wire and for holding th 
spring to size as at ts covled and 
jed out of the chamber in_ th 
block in any length desired. 




















GENERAL DESCRIPTION 


The machine consists of a steel bed- 
plate, two tool-steel rolls with their hous- 
ings and bearings and adjusting screws 
together with spinning blocks for each 
and every size spring desired. 

The base is made of a piece of heavy 
steel boiler plate about 1! 


inches thick, 
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ROLLS FOR MAKING SPRINGS 


for making spiral springs in lengths as 
long as the wire will permit, which can 
afterward be cut off to the desired 
lengths. 

The rells make the small spiral springs 
so much used on metallic packing to hold 
the segments together and press them 
against the piston rod. The lengths of 
these springs vary with the size of the 
packing, but the diameter seldom changes, 
as with large packing two or more springs 
are used and with small packing a small- 
cr number 

With this machine, springs can be turn- 
ed out 30, 40 or even 50 feet long 
as easily as they can be wound two feet 
long on a mandrel. 


and in this base is cut a groove in which 
the spinning blocks fit. Also a _ half- 
round groove is cut or milled with a 
radius about 1/16 inch greater than the 
radius of the roll to be used. In both 
sides of this base, at the ends of and cen- 
tral with this groove, slots should be cut 
to allow the housing posts to fit into place 
and be secured with countersunk. head 
machine screws. 

These heusings are also of steel, with 
a slot milled in them wide enough to al- 
low the bearing of the rolls to be fitted in. 
The bearings are of bronze, of the “half 
type,”’ and the bottom one in each housing 
is provided with a small steel dowel, 
while the top one has a counterbore with 


which fits the adusting screw H. These 
bearings are shown at K K, Fig. 1. 


THE ROLLS 


The rolls are of tool steel and hardened 
after finishing. They should be about 
1'4 inches in diameter and the top roll 
neck G' should be left long on one end 
as a drive shaft for the rolls. 

The ends of the shafts are fitted with 
spur gears which should be deep in mesh 
when the rolls are in contact, and the 
teeth should allow of some adjustment 
of the rolls. 

The rolls have grooves cut around 
them of varying sizes to allow of differ- 
ent sizes of wire being inserted and 
should grip the wire firmly when the ad- 
justing screws are fed or screwed down 
sclidily on them. Remember, if these 
feed rolls slip they will wear a small 
groove in the wire and ruin this part 
of the spring, so care should be taken in 
making the grooves so that the rolls shall 
grip the wire tightly. 

So much for a general description of 
the machine and rolls. 


THE SPINNING BLOCKS 

The spinning blocks are the most im- 
portant part of the machine, and care and 
accuracy should be used in their making. 
Take a block of tool steel large enough 
te suit the purpose at hand and finish the 
bottom to fit snugly into groove B, Fig. 
1, and after it is in place and clamped 
into position with clamp E E, lay off the 
guide hole M in block C. This hole 
should be 0.002 inch larger than the wire 
to be used, and the hole should be direct- 
ly opposite the groove of the correspond- 
ing size in the rolls. Drill this guide hole 
tc such a depth that it will be cut into 
when the hole L is drilled, countersinking 
it a little. This is the procedure for a!l 
classes of work in starting the blocks. 

Now, if the spring to be wound is a 
closed pitch, or spring whose pitch isonly 
the diameter of the wire used, proceed as 
follows: Carefully measure the outside 
diameter of the spring or sample and lav 
off a hole in the block C, Fig. 1, which, 
when drilled, will cut into the guide hole 
at right angles with it, and will have such 
a position that the guide hole will be ex- 
actly tangent to its circumference. The 
‘rill in drilling the guide hole must not 
zo so deep as to mark the opposite side 
of the spinning hole L, or it will cause 
the point of the wire to catch and refuse 
to spin. The hole L is drilled clear 
through the block C, and a plug is fitted 
in which should come to the edges of the 
guide hole and thus leave open only one 
means of exit for the spring. Drill a 
small oil hole which will nearly meet the 
the junction of the guide hole and the 
spinning hole, and which should be pro- 
vided with an open oil cup to feed oil on 
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the point of contact of the spring wire 
and the sides of the spinning hole. This 
is to prevent cutting of the block by the 
wire. 

When the block is completed have it 
hardened as hard as fire, water and case- 
hardening materials can make a good 
grade of carbon tool steel. Before hard- 
ening make sure the hole L is perfectly 
smooth; if not, lap it so. 


THE SPINNING OPERATION 


Round or point the end of the wire to 
be used and after entering it through the 
rolls and guide hole and oiling up well, 
start the rolls in motion. The wire will 
enter and be forced to revolve or spin 
itself into a perfect spring, coming out of 
the hole L as fast as the rolls are driven. 
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As to driving the rolls: They can be 
operated either by a lathe, when the end 
of shaft G will be gripped by a universal 
chuck. They may be run by a motor or 
by a pneumatic air drill. I have used 
them in all these ways. 

A board or run-way should be built 
to receive the springs and carry them as 
they emerge from the spinning block. 

The spring, as it comes from the spin- 
ning block, will be found to be exactly 
the diameter of the hole it is spun in 
and will be wound close and tight, and 
may be run out to any desired length that 
the length of wire will permit. 

For spinning compression springs, the 
same style of block is used with the 
changes indicated in Fig, 2. 

The hole in the block is bored in a 


547 


lathe. The diameter of the hole is the 
diameter of the springs minus the dia- 
meter of the wire to be used. A spiral 
groove of the required pitch is then cut’ 
in the bore with a tool having a round 
point the same size as the wire and a 
plug P, Fig. 2, fitted with a corresponding 
groove proportions cut in it. 
When the plug is fitted and held in place, 
a spiral, round track is thus left open for 
the wire to follow when forced through 
the guide hole. 

This method of making springs assures 
uniform results and where large quanti- 


of like 


ties of springs are used is very econom- 
ical. The wire is given an initial and 
permanent set as it hits the spinning hole, 
which it is impossible to give it when 
winding it over a mandrel. 








Rebuilding a Lathe Into a 


To rebuild an old lathe into a plate 
planer would seem at first sight to involve 
more work and expense than the con- 
struction of an entirely new machine, but 
in reality it is quite a simple undertak- 
ing. 

The primary cause of this plate planer 
or more properly, plate miller, was the 
undertaking of some special work by the 
shop which required plates '4 inch thick, 
7 feet 6 inches wide and 18 feet long 
planed true on two and in some cases on 
all four edges. 

As the work did not warrant the pur- 
chase of a new or even a second-hand 
plate planer, I hit upon the following 
scheme: An old 28-inch lathe with a 26- 
foot bed was secured at a low figure. The 
bed was cut into two pieces, 20 feet and 
G feet long, respectively. The shorter 
piece carried the headstock and this was 
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REBUILDING LATHI 
reserved for the boring mill later. 
The longer section and the carriagé were 
utilized for the plate miller. 

As will be seen from the line cut, the 
cutter is on a vertical spindle, journaled 
in a casting that is bolted to the cross 
slide of the lathe carriage. The cutter is 
driven through bevel gears by a horizon- 


By John P. Faber 








How an old 28-inch lath 
Was CONV rled into a plat 
planer with an expenditure 


of but little time and money. 




















tal shaft, one end of which is carried 
by the above mentioned casting on the 
cross slide. The other end of this hori- 
zontal shaft is driven by a feather key 
in a bushing through which it is free to 
slide lengthwise. The cutter can thus 
be fed up to work by the cross-feed 
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INTO PLATE PLANER 


screw, a 2-inch travel being all that is 
necessary. 

The sleeve that drives the horizontal 
shaft revolves in a bearing attached to 
the body of the carriage. This sleeve 


carries a large cut gear that is driven by 


the motor pinion and also a cone pulley 
for the longitudinal feed. 


Plate Planer 


The driving motor is 5 horsepower and 
is carried on the carriage as shown. A 
>ouple of extra gear reductions were add- 
2d to those already in the apron, so that 
the feed is through the original rack and 
pinion and can be varied from 0.026 to 
0.006 inch per revolution of the cutter. 
Power is brought to the motor by a flex- 
ible cable. At the end of the cut the 
carriage can be returned either by hand 
or by power by crossing the feed belt. 
The cutter is of 3 inches diameter, of 
Novo steel, making 71 revolutions per 
minute, which gives a surface speed of 
65 feet per minute. 

The lathe bed is bedded in concrete on 
the floor, in line with the clamps which 
consists of an upper and lower I-beam 
united by end framing and carrying five 
small movable screw jacks for clamping 
the plates as shown. 

The plates to be milled are first 
punched to templet and then 10 or 12 
are bolted together and machined at the 
same time. After one edge is milled. the 
the entire pile of plates is picked up and 
turned about by the crane to have the 
opposite edge finished, the bolts prevent- 
ing any movement of the plates over one 
another. 

While not as rapid as a regular plate 
planer, this machine is capable of good 
work, and on account of its small cost, 
can be used for intermittent work where 
it would not pay to invest in a more ex- 
pensive machine. It is obvious that the 
length of cut on a machine of this sort 
is only limited by the length of bed ob- 
tainable, the operating mechanism being 
the same in all cases. 








The following was overheard on a rail- 
road train: 

“See that pile of scrap iron over there. 
That used to be wasted but they are now 
using it instead of pig iron.” 
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‘Letters from Practical Men 


Drying Blueprints 








While others may have conceived the 
same idea, the following method of wash- 
ing and drying prints has proved very 
Satisfactory to me. 

Suspend a number of ordinary spring 
shades over the sink as _ illus- 
trated. Make as many strips of wood 
as required about inch thick and 1'4 
inches wide, as long as the longest print 
used. Two hooks fastened to the top of 
strips engage the same munber of rings 

For 30x42-inch 
spring clothespins 


window 


curtain. 
four 


or pulls on 
prints I have 
screwed to the strip. 

After printing, lay the print on the table 
and engage the clothespins with the print; 
then hang on curtain, which is, of course, 
pulled down. While washing withthe small 


























hose attached to the faucet, the print 
is held against the splashboard which 
drains in the sink. 
After washing, raise the curtain with 
a rod made for that purpose. Several 
ls 3 
Curtain Cs 
| 
—# i 
RRR ) 
$F Bs Jf 
Print 
} | 
‘ | Splash-board 





/ i 
Sink ) 


DRYING BLUEPRINTS 

curtains suspended above thesplashboard 
and sink require little space and the same 
be dried at the same 
on the sink and 
the ot 
handled either 


number of prints can 
and dripping 
splashboard. With 
Strips, prints may be 


time, 
use these 
wet 
inconvenience. 

suitable 


or dry without any 
A 30-inch curtain 


any width print, as the hooks and ring 


will be 
‘an remain the same distance, irrespec- 
tive of the length of strips. 
ingly small prints, short strips with one 
be 


For exceed- 


only will necessary. 
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Lead, S. D. 











Concerning the details of 
making things in machine 
shops, from the first sketch 
to the shipping room. 

A letter good enough to 
print is good enough to pay 
for. The value is in the 
idea—not the length of the 
letter. 
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A Machine for Cutting Lub- 
ricating Grease to Size 








The line cut shows an electric cutter 
which we use to automatically cut the lo- 
comotive-rod cup grease to lengths of 
one pound each, ready for shipment. The 
knife or cutter is double acting; that is, 
piston advances upward 
cuts when piston advances 
[he piston is operated by air 


it cuts when 
and 


downward. 


also 


I Piston Valve. Inside Adm 
Rubber 
lrave 


Cushion} } 














} Bench 


8- *» Exhaust ’ 


from the piston valve, which is operated 
by a magnet which gets its power from 
the shop dynamo. As the pressed grease 
advances from the nozzle at the end of 
the grease press it advances under tne 
wood roller at the cutter, and on this 
wood roller are located contact points 
which revolve with the roiler and when 
they come in contact with brushes on 
the arms, the power is applied to the 
magnet which operates the piston valve, 
admitting air to the cylinder, which op- 
erates the cutter. This cutter is a great 
labor saver and was designed by machin- 

ist Oscar Jensen. 
Clinton, Iowa. W. J. 
Shop Foreman, C. & N. 


SHADLE. 
W. Ry. 








To Prevent Taps Breaking 








Heat the tap at the shank end of the 
thread to a blue color and it will eliminate 
this trouble, as the shank will twist to a 
certain degree before the tap breaks, thus 
warning the user. 

GEORGE F. KUHNE. 

East Rutherford, N. J. 
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Turning Concave 


W heel 


for 


Worm 


Tool 


Faces 








The shank S is either cast or forged 
and fits into the tool post of a lathe. 

The part C is made a neat running fit 
in the 7,-inch reamed hole in the shank 
S. The faces G and E are faced off. 


A 3¢-inch square hole is made for the 
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TOOL FOR TURNING CoNcAve Wor 
WHEEL FACES 

tool T, about inch above the shoulder 
FE. A 5/16-inch set screw clamps tool. 

\ -inch bar is driven into upper end 
of the spindle for a handle H. W é is 
fiber washer. The tool T is set to the 


proper radius and the cut started by feed- 
ing the into the blank a little and 
slowly turning the spindle with handle H 
this 


tool 


until a small arc is cut in the blank; 
is repeated until the proper throat diam- 
eter is obtained. 

Baltimore, Md. r. &. 








A Shding Bar 


Gage 








We a shop gage of much value 
like the one illustrated. It is made en- 
tirely of drawn this reduces the 
work on it to a minimum 
jaws, riveting on the side plates, and put- 
ting in a locking screw constitute the only 


use 
steel; 


Squeezing the 


work necessary to complete it. 
gages are handy in 


o F — t | 4 


Such almost any 











A SLIDING BAR GAGI 
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department of a manufacturing shop 
grinding, milling, planing, lathe and screw 
machine. Of course, a male standard of 
some sort has to be used to set them ard 
when once they are good for the 
closest work of which the operator is cap- 
able though they are rugged 
enough to stand a few falls to the floor 
and 
without material 
adjustment be a 
mentary sliding 
can be added. 
Middletown, 


set, 
withal 


service as hammers 
injury. Should 
desideratum, a supple- 
fitted with a 


occasional sly 
a close 
screw 


jaw 


Conn. S. F. C 








Slotting Lug Fits on Driving 
Box Brasses 








The line-cut shows a 


V-casting that 


accompanying 


is used on a slotter to slot 
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a 
Devi FOR S 
the two lug fits on driving-box brasses, 
in place of placing them on a planer to 
plane, which is the usual practice. 
What brought this method about was 
the fact that the slotter was more times 
idle than the planer and by bolting the 
V-block to the slotter table the lines on 
the brass can be adjusted by the table 
movements. Only one setting of the 


brass is required, which is simply to 


clamp it in the V-block. 


When this work is done on a planer it 


has to be set twice, and any mechanic 

can readily see the advantage of this 

V-block for driving box brasses 
Clinton, Iowa. CHAS. MARKEL. 
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Heat Treatment of High 
Speed Steel 








In looking over some articles in back 
the AMERICAN MACHINIST I 
was impressed with the different opinions 
and methods advocated by various writ- 
ers, doubt, finding 
methods the best for his particular work. 

To get the best results from good 
brand of high-speed steel should not be 
difficult. There are conditions 
that need to be observed in the 
forging, annealing or 
If ordinary care is taken in 


numbers of 


each one, no his 


any 


certain 
treating 
metal, whether 


hardening it. 




















these, good results should certainly fol- 
low 
In the heat treatment of high speed, or 
other steel, don’t expect to get good 
results from cheap labor, as it pays to 
| \ 
| 
| 
| 
rap | 
, 
i { 4 
om | 
i __ 
Dr BRA 
have a good man Doubtless the best 
heat expert you can get, is the man who 


has been brought up at the forge, if h 
takes an intelligent interest in the ad 
vancement of his trade, and, by diligent 
reading of suitable publications, keep: 
himself abreast of the times. 
HARDENING 

In my experience the best hardening 
heat for high-speed steel varies a good 
deal with different brands of steel and 
ranges from 1950 to 2200 degrees Fah- 
renheit. The best heat for any brand can 
enly be found by experiment. 

A very good guide in heating is to 
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watch for the oily or greasy appearance 
that the steel assumes around 2000 de- 
grees Fahrenheit. The proper heat might 
be just short of this point or just beyond 
it, but the point is a good guide to work 
from. In heating the tool bury it in the 
coke and watch the heat by easing up one 
piece with a light poker. 

Fo prevent the tool from becoming 
pitted, more especially in its passage from 
the fire to the cooling bath, it can be 
coated with a borax composition. This 
is not so dense as silicate of soda, or 
similar fiuxes, which are apt to leave soft 
spots, and it peels off readily when the 
tool is immersed in the bath. We use 
cottonseed oil in preference to a fish oil. 
I think it strikes much quicker and gives 
a harder tool. 


ANNEALING 


In the annealing of high-speed steel we 
have little trouble. We are fortunate in 
having at our disposal several carbonizing 
furnaces heated by producer gas; one of 
which is cooled down each week end. 

On Saturday, after the last batch of 
boxes have been taken from the furnaces, 
about 9.00 a.m., we place the tools, to be 
annealed, in one of the boxes, without 
any packing, and put it into the furnace. 
The furnace is then maintained at a tem- 
perature of 1400 degrees Fahrenheit, un- 
ti! 12:30, when it is shut down. The 
box is allowed to remain in it until the 
following Sunday evening, when it is 
taken out and placed on the floor, by the 
fireman, previous to lighting up the fur- 
naces. By Monday morning the annealed 
tools are thus found soft ard ready for 
machining. 

It is seldom that we are called upon to 
anneal high-speed steel in a hurry, but I 
have put steel into the furnace at 3:00 
p.m., taken it out at 6:00 p.m., put it on 
top of the hot gas flue to cool gradually, 
and had a man machining it by 7:00 a.m. 
the next morning. It would, however, 
have been much softer had we left it to 


the week end. 

I have tried the quick annealing 
method, advocated by C. U. Scott, on 
three separate cutters. His instructions 


were followed closely and the steel cer- 
tainly was annealed, but rot nearly as 
soft as we are in the habit of getting from 
our own methods. 


PITTING 


I have proved, conclusively, that we get 
good results from the above method of 
hardening. In one instance I had a tool 
hardened by one of the leading steelmak- 
ers in this country, and after working an 
hour and a half the edge was gone. They 
hardened another tool and it was no bet- 


ter. We hardened it again and it stood up 


all right. 

Where the steelmaker went wrong was, 
in his anxiety to prevent the tool from be- 
ing pitted he did not raise it to the proper 
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hardening heat. I sent another tool to a 
prominent hardener to the trade and it 
was returned very hard but unfit for use 
owing to the surface being badly pitted. 
Paisley, Scotland. Tuos. K. PowRIe. 








Economy in End Mills 








An end mill seems to be about the next 
thing to a combination-center-drill for 
snapping off at unexpected moments. 

To avoid the expense of annealing and 
recutting the end teeth, it-is a good plan 
to have them made with a hole down the 
center, as shown in the line cut, so tha 
they can be placed on the cutter grinder 


Economy IN END MILLS 





and recut with the wheel. It not only 
saves time but also avoids the danger of 
bending in rehardening. 

If the hole is made proportional there 
is no weakening, in fact, they are really 
much better this way, as many breakages 
are due to inadvertently taking a larger 
cut than the width of the tooth face. This 
leaves a solid piece of stock which jams 
at the center. 

With this cutter the uncut stock would 
pass up the hole out of harm’s way. The 
hole also serves to carry the oil which 
helps to keep the cutter cool. A loose 
center can be made to fit the hole for the 
first grinding. 


Middletown, Conn. 3.H. B. 
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tool is almost sure to force the work 
away from the back side of the center to 
a greater or less degree, so that lubrica- 
tion was positive without cutting any 
small grooves as is sometimes done. 
Chicago, III. FRANK C. HUDSON. 








A Proposed System of Counter- 
shaft Supports 














Dead Center with an Oil 
Cup 








I recently saw a lathe center used on 
heavy work which had an unusual method 
of keeping it lubricated. The center had 
a small hole drilled in the end, far 
enough to meet a hole drilled down from 
the top which carried an oil cup that 
would hold quite a supply of oil. 

This fed the oil directly into the center 
hole, and as the pressure of the cutting 
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CENTER WITH OIL Cup 


I have lately been planning a machine 
shop for a manufacturer and to save 
room, I arranged the  countershaft 
brackets to fasten on the roof truss, as 
shown in sketches. 

The manufacturer said it was unusual 
and was inclined to object, so I would like 
the opinion of your readers as to whether 
this system is open to objection. 

In calculating the pull on the counter- 
shaft by the beit what should be allowed 
per inch of width of belt. By this I don’t 


<D/NRX. 


~~ Countershaft 








Angle Cleats to . ; —_— 
'carry Timber Timber to carry 


/ Countershaft 
| F— ———— - 
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al) in 
Tie Beam of _| Countershaft 
Roof Truss Bracket 
i unm Machinist 
COUNTERSHAFT SUPPORTS 


mean the 50 pounds difference in tension 
between the two sides, but the total pull 


of the two sides on the countershaft, 
tending to pull it down. 
Darlington, England. Du Pont. 








In a paper presented to the Internation- 
al Mining Congress dealing with the 
proposition of using waste gases as fuel 
for open-hearth furnaces, it was given as 
the opinion of the author that in a few 
years open-hearth furnaces will be oper- 
ated successfully, using blast-furnace gas 
wholly or partly. The proposal to regen- 
erate blast-furnace gas by passing it 
through coke breeze or fine coal heated 
with oxygen manufactured by the Linde 
process was supported. 
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| Discussion of Previous Question | 


How We Machine Those 


Pieces on a Planer 








In regard to Tynesider’s inquiry, on 
page 1220, Volume 33, Part 2, and your 
footnote re same. This class of work 
I am familiar with and we do not use 
any special rig up on the planer for deal- 
ing with it. As to the quantity, not 
specified by Tynesider, my experience is 
that it may be anything from, say, 8 to 
64. I have not in 10 years known of a 
greater quantity than this of any one 
radius. Taking the larger quantity to 
represent the limit of Tynesider’s “quite 
a number,” I am of opinion that the 
editor’s suggestion as to rigging up the 
planer as a mill would not be profitable. 








Letters from our readers 
showing how many men of 
many minds look upon 
various subjects opened up 
in previous numbers. 
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inch depth of metal is 
allowed all over the machined surfaces, 


i.e., at least 


this to insure surfaces free from sand 
and holes. 
First the bottoms are planed. This 
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METHOD OF 


planer at least £10. (This, of course, is 
a rig up I have in mind and which may 
not be the cheapest possible.) At least 
two built cutters with high-speed steel 
inserted blades, not less than £12. An 
expenditure to begin with of, say, £20. As 
these rocker bearings are cast from metal 
which is not too clean, the upkeep for 
blades would be considerable. Again, my 
experience is that to deal with the various 
radii on different rockers a set of cut- 
ters ranging from 2'4 inches, rising by 
14 inch to 6 inches, would require to be 
kept on hand, rather too much sunk 
capital as these cutters would not, in our 
shop, be of much use for anything else. 
In any case, the saving affected over a 
straight planer job would not warrant 
cost of the rig up except under one con- 
dition, and that is, a permanent trans- 
formation of the planer to a miller. 
The following method of machining 
these rockers is that in use in our shops. 
These rockers are invariably cast “fat,” 
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PLANING ARC OF IRON KNUCKLE 


planing the radius. A templet is made of 
s-inch sheet iron and clamped on the 
end of the casting as shown in the cut. 
The clamps may be fixed in any suitable 
manner. This casting is set up on the 
planer table and clamped down and as 
many more as the table has capacity for 
are alined. An ordinary high-speed rough- 
ing tool is used first. This is set in a 
tool bar of the swivel-head pattern and 
secured in the tool box. The templet acts 
as a guide to the operator, who by con- 
trolling the power cross feed and using 
the hand vertical feed on the tool box, 
roughs round the templet pretty near the 
form required. For finishing two are 
spring finishers are used; one right and 


one left hand. The length of arc of 
these finishers is one of 60 degrees, with 
the required radius. This tool is now 


set to the clamped templet and is manip- 
ulated by the hand feed on the tool box. 
Each tool is set twice during the finish- 
ing operation. An excellent job is the 


result. A horse-shoe type of sheet-iron 
gage is used for gaging. The average 
time each to finish this operation on the 
rocker as shown to 4 hours on 
a planer having one tool bux on the 
cross slide and a capacity of 4 pieces 
on the table. 

There are other ways of doing these 
on the planer, by means of a former, etc., 
but I think the above method is likely to 
be of most assistance to Tynesider and it 
has proved to be the most economical 
method of machining this class of work 
in our shop. 

Manchester, Eng. 


is 3% 


MACSPORRAN. 








A Stubborn Repair Job 








The account of a stubborn repair job, 
written by H. B. M., of Milwaukee, Wis., 
page 839, Vol. 33, Part 1, interested me, 
particularly the way he got a six-inch 
standard coupling off its shaft, and 
the statement he made that it took from 
three to five men three whole days to do 
the job, makes one wonder if he is se- 
rious or joking. 

What about the key? Was there no 
key in the coupling? I consider a key 
was, in this case, absolutely necessary, 
as the coupling bore was lined up with 
sheet iron and could not have been a good 
fit to the shaft. He talks about the coup- 
ling having been pulled on with a fotal 
pressure of 50 tons while hot. I wonder 
how the sheet-iron liners were kept in 
position while this operation was carried 
out, and who ever heard of a good fit of 
a coupling on a shaft with sheet-iron 
liners to aid? 

H. B. M., of Milwaukee, spoiled the 
coupling and took three days to get it off 
its shaft, and when “the case was becom- 
ing desperate” (whatever that means) he 
rigged up a large blow-torch to heat the 
coupling, and kept the shaft cool with 
asbestos. But he should know that there 
was little gain from heating the coupling, 
for, the temperature being raised so 
slowly, the shaft was heated at the same 
time, and the shaft being of steel and the 
coupling of cast-iron, the shaft, by virtue 
of its greater expansion, would be tighter 
hot than cold. 

It is obvious that H. B. M. was new to 
the job, or he would not have expected 
to have pulled that coupling off with a 
screw-jack. 

I have had scores of such jobs to do, 
and have always provided myself with 
sufficiently strong gear for the purpose. 

In the case referred to, the key should 
have been first drilled out; and, a good 
strong circular plate found—an old coup- 
ling, for instance—to be fixed with its 
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inward toward the shaft, with a 
53,-inch packing piece between, to im- 
pinge on the end of the 6-inch shaft. 
This pulling plate would require holes in 
it to match the holes in the coupling on 
the shaft; eight 1! .-inch holes. ! 
would have used the whole eight holes in 
which to put the 1!>-inch studs, and s¢ 
cured the full value of the eight by sef- 
ting up on each a little at a time. The 
tremendous pull we can get on eight studs 
as set forth will be a surprise to the un- 
initiated, and it is 
the hands of a careful operator, and ma 
be likened only to the great power exert 
ed by common wood wedges, when driveu 
a little at a time, for the purpose of rais 
ing a ship for launching. 

I believe if H. B. M. had followed the 
have 


boss 


say, 


a splendid reserve in 


method suggested he would saved 
his coupling and got through the job in a 
working day; would have 
considered the job so unimportant that he 
would never have dreamed of telling us 


it J. T. TowLson. 


London. 


moreover, he 


about 


Silvertown, 








The Section Liner for Letter- 
ing 








an article on 
for block 


For those who use such letter- 


266-7 


appears 


Liner 


On pages 


the section 


the use of 


nd have no section liner, the follow- 


ng a 
g way will save the time of laying off 
tical spaces. 
Draw the six horizontal lines, making 
t e spaces equal. Start at a point in 
—— 
} Lu 
| we." 
ir 
L | 
BLo [ 
f dd in ne at 
! S Fro vere this line inter- 
: tte ec, draw another at 
} rees, as the illustration. Draw 
{5-degree lines as are neces- 
i tters Where these inter- 
ntals, draw the necessary 
ils of the tters l lines being 
iS degrees, they make the vertical 
gual to the horiz« 1 
rexan To draw an E, start at, say, 
a, dra i tica ove the triangle on 
T-squa until the edge touches the 
point of intersection d, and draw an- 
ot I rtical This gives the space bc 
t la g ft. Count from d to 
f anotner, etc is i 
t requires. On 
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vertical lines necessary for the letter need 
be drawn. 
This method saves the time of laying 
off the spaces along the horizontal lines. 
Rochester, N. Y. GARSON PRENNER. 








Effect of Educa- 
tion 


Value and 








George Stuart takes me to task in a 
very kindly way at page 268 for my rath- 
er radical views in this subject. I do not 
know that Mr. Stuart’s occupation may 
be, but he appears to have the identica! 
views of the old-time professional edu- 
cators, and follow their standard line of 
defense. 
One 
which affects 
Will he elaborate on 
“the real respect 
due to the improper home training of the 
child, and the public school has little, if 
This is a live 


like to ask him 
and that is: 


that 


thing I would 
me personally, 
his statement 
control is 


loss of and 


any, bearing on the case.” 
question with me because my small child- 
ren have much less fear of my displeas- 
ure and much more profound contempt 
for my stock of knowledge, than I had 
for my parents’ when I was their age. It 


may be a mere coincidence that this has 
occurred with those in school and that 
one who has been educated at home, 
most of the time, does not show it. If he 
will teli us wherein lies the improper 
home training, which must be universal 


I shall be glad to reform. 
Mr. 
professional 


about here, 

The trouble with 
trouble with the 
is that neither can get down to the plane 
of the average They are 
so high that they do not realize that ther 


and the 


educator 


Stuart 


man. soaring 
are millions of us to whom Balzac is as 


not the name of a breakfast 
k god, and that 


millions to 


1.1 
IKeIY as 


food, or a Gree millions 


before us, and come, have 


lived, and will live happy, profitable lives 
without the favor of that minute coterie 
of women for whose edification he wishes 
us trained. 


I appreciate now what my father meant 


the dav I started for college He said 
“Go ahead, boy, but it’s a shame to ring 
a hog that has got to root for a living.” 


He meant that the education | was after 


would put my ambitions so far above my 
could never meet. 


have met, but it was be- 


possibilities that they 
To be sure, they 


cause | found that in order to live hap- 
pily I had to forget most of my college 
ideals. 

ESSEN \LS OF EDUCATION 


What I am 
boy to a good, clean cut education 
in the essentials of life, and a fair, square 
start in some business, trade or profes- 
that will enable him to liv- 
ing. I should like to leave 
school with a sufficient comprehension of 
that after he 


after is a chance for every 


have 


sion earn a 


see him 


the finer things of life, 


re 
gets 
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his feet on Solid going he will be able 
to make of himself a cultivated man. Ex- 
president Eliot is back of the statement 
that he can do it, and we all know of in- 


stances where it has been done. Think 
of Washington, Franklin, Lincoin, 
Greeley, Bunyan, Shakespeare, Burns, 


Washington Irving. None of these men 
were college men, but they have left be- 
hind them works that every college man 
They all acquired their learning 


after college age. 


studies. 


AN AWAKENING IN FUTURE COLLEG! 


COURSES 


I believe that the brilliant men, 
will make their way quite regardless of 
their early training. The man that needs 
care is the man who, alone would make 


S2 a day, but if trained will get S6 or S7. 


If he goes higher, I believe’ that 
no school should claim the credit; he 
would have gone anyway. For the boy 


that | am after, it does seem a pity to 
“ring” him young, when if we feed him 
only useful, brain-building food, he can 
later buy himself a solid gold ring, along 
with all the culture this world holds for 
any man. College courses in general are 
built fer men of genius who 
really need no help from anybody. 

For myself, I have no regrets for m\ 
feel that 


those few 


college training, except that | 
I might as have been trained in 
such a as to have reached my pres- 
ent position ten years ago. The way my 
children are being handled in school, they 
will not reach the same position until 
they are ten years older than I am now. 
The colleges are handicapped by the pre- 
paratory and earlier schools, though even 


well 


Way 


there they are to blame because they have 
dictated the methods of the lower schools 
by the they have set their entrance 
requirements. 

To anyone who attended the recent 
the National Education As- 
Boston, there is no douht 
but that the educational world is 
becoming nauseated at its former 
methods, and that there is beginning :o 
be a vigorous movement towards educa- 
tional methods which 
to whom genius is forbidden. 

Mr. Stuart evidently misunderstands 
mv objections to athletics. Mv objection 
to the financial end. In my day 
we trained ourselves: we made our own 
hurdles and all the paraphernalia, and we 
made records that have been beaten onl) 
by changes in the mechanical aids of 
better apparatus. The amount of money 
spent today is out of all proportion to the 
amount of sport, and is enough to have 
branded the whole thing as professional, 
20 years ago. I am the last to say any- 
thing against purely amateur sport, both 
in school and shop, for I derived great 


way 


meeting of 
sociation in 
even 
own 


consider the child 


is solely 


physical benefit, to say nothing of a 
couple of quarts of prizés, from that 


source. 


Worcester, Mass. ENTROPY. 
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Packings for Hydraulic Presses 


The present status of the hydraulic 
press is largely indebted to the develop- 
ment of packings for high pressures. The 
problem of retaining a high liquid pres- 
sure within the working chamber with- 


out leakage and excessive friction has 
resulted in perfecting two classes of 
packings—namely, the self-acting leather 


and rubber packings that are so common- 
ly found on hydraulic machines, and the 
hemp or fibrous packings mechanically 
compressed in a stuffing box. 
SELF-ACTING PACKINGS 


The most perfect packings for rams, 


plungers and pistons operating against 
high liquid pressures, are the cup, U and 
hat-leather packings shown in Figs. 1, 
2 and 3. 

The self-acting property of a leather 
packing is due to the pressure of the 


liquid acting against the internal surface, 
causing it to expand against the cylinder 


or ram with sufficient force to prevent 
leakage. 


At first thought it may appear that the 
whole depth of a cup leather packing is 
useful in making the joint, but it is easy 
to imagine a very long cup made of 
pliable material with its rim hanging per- 
fectly free and only a short portion near 
the point A in Fig. 1 forming the joint. 
To effect a tight joint the pressure of the 
cup against the cylinder wall must be at 
least equal to the pressure of the liquid. 
At the point A, Fig. 1, opposite the clear- 





a ae 
wht > f \ 
~ —_ T | = 
4 

- Be-~ D - 
Ti. > 
ric. < 











- D ~ 
Fic. 3 Fic. 4 
American Machinist 
Fig. 7 Cup packing. Fig. 2. U packin 
rig itat or flange Fig. 4. Localized wear 
packing on packing 


ance space between the ram and cylin- 
der, there is no reaction against the pack- 
ing and the difference in pressure on 
the inner and outer surfaces is equal 
to the pressure of the liquid. Hence, the 
pressure of the liquid multiplied by the 
area of the clearance is equal to the total 
pressure of the packing against the ram 
and cylinder. 

The distribution of the pressure of the 
leather against the cvlinder wall or ram, 
depends upon the pliability of the pack- 
ing, and is an important ‘actor in deter- 


mining the dimension H in Figs. 1, 2 and 
3.  Packings made of soft ‘eather or 
india rubber have bearing over a very 


small area on each side of the clearance 
space and form very effective joints for 


By A. Lewis Jenkins* 








Packings for hydraulic 
presses are usually made oj} 
leather in the shape of cups 
put around the moving 
parts. These are 
times plain cups, some 
times l-cups and also 
‘hat’ cups, depending 
upon diameter of ram and 
pressure oj liquid. 

Proportions are given for 
leather packings, as well 
as jor the glands and stuf} 
ing boxes for fibrous pack- 
with 
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jor friction and efficiency. 
*Assistant profes mi inical engine 


ing, University t Cincinnati 


high pressures, but are objectionable on 


account of localized wear, as shown in 
Fig. 4. The wear takes place at A due 
to the friction of the cylinder and the 
leather is forced out by the pressure, 


giving an indentation at B. To prevent 
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Simplest method of us Simple Method of at 


ing cup packing taching packing t 
ra 

localized wear a hard-finished leather is 

used which distributes the pressure over 

a greater area. This relieves the wear 

at the expense of tightness and it is 

often necessary to use additional means 


of pressing the cup against the cylinder. 
This may be done as shown in Figs. 9 and 
10, which will be described later. 

Leather packings should be made of 
sound oak-tanned or Vim _ leather 
lected from the best part of the butt. If 


se- 


the packing is not subjected to much 
wear and is liable to become dry, india 
rubber may be used. 

The manufacture of leather packings 
is very simple. The leather is made 


pliable by soaking in water, heated to 


about 130 degrees Fahrenheit, then 


pressed into the desired shape with a 
set of cast-iron dies forced together by a 
screw or hydraulic press, the mold 


clamped and placed in a steam-heated 


oven te dry. When the leather becomes 
hard and dry it is trimmed to an angle 
of 45 degrees. 


1 


In joining these packings, considerable 
Fig. 1, 
with the depth 


make it 


stress occurs at the and 


point A, 


as this stress increases 


of the cup, it is inconsistent to 


much deeper than tightness demands. 


Cup PACKINGS 


simplest application of the 


hydraulic 


cup 
presses, is shown 


in Fig. 5, it being secured to the end of 


he y) SN 

the ram by a large washer and cap 
screw This is only satisfactory for very 
small cylinders and comparatively low 


pressures. Another method very sim- 


ilar to this is shown in Fig. 6, there be- 
ing very little essential difference. Fig. 


/ snows an 


arrangement that Is som 


used on horizontal and inverted 


times 

presses for returning the ram. 
For high pressure it is necessary to 
use some mechanical means of expanding 
the cap 


this may be very simp]; 


against the cylinder wall, and 
done by com- 
pressing a piece of hemp packing against 
the the cup by a 
shown in Fig. 8. 


inside of washer, as 


Fig. 9 shows a method 
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I> i ng ram fit- Application of flax ring 
ted with cup 0 nerease press 


pack- t | 
ot packing against 
Viinder 


used for expanding the packing on rams 
less than 8 inches in diameter. It consists 
of a rubber, or braided flax ring R, 
and the 


com- 
pressed between the iron ring O, 
cap D, by tightening the lower nut K on 
the stud B. This causes the ring FR to ex- 


pand the lower portion of the cup against 


the cvlinder and thereby effects even 
wear of the packing. The washer F is 
forced against the leather by the upper 


nut K, and compresses the hemp packing 
to prevent leakage around 
and 


a long stud which 


in the space L, 
the stud. Rams 8 inches in diameter 
over, are provided with 
extends from the lower nut K to the top 
of the ram, thereby providing a means of 
tightening the packing without removing 


the ram. 
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DETAILS OF ADJUST- 
ABLE PACKING 


Another method of expanding the pack- 
ing is shown in Fig. 10. The screws A 
clamp the packing to the bottom of the 
ram with the plate B. The expanding 
ring C is made in six segments, each of 
which is provided with a rod D which 
is forced outwardly by the action of the 
spring E. The thrust of the springs is 
egulated by the conical-pointed screw F, 
acting against the pointed pins G. Large 
cylinders are provided with a tee-fitting 
at the bottom, which permits the insertion 
of a wrench for adjusting the 
screw F. 

Fig. 11 shows the lower end of a ram 
used on the Huber forming press, built 
at the Krupp works. The ring A is of 
copper and the packing consists of alter- 
layers of brass and leather so ar- 
to be self acting. his pack- 
met the requirements for high 
ressure by operating successfully 
against a pressure of 105,000 pounds per 
square inch, 


special 


nate 
ranged as 


ing has 


U-PACKINGS 

The U, 
vented by Benjamin 
by Bramah on the 
Fig. the 


or double-cup packing, was in- 
Hick and was used 
first hydraulic press. 


application of this 
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DETAILS OF AN ADJUST- 
ABLE PACKING 
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PACKING USED For 105,000 
POUNDS PRESSURE PER 
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U-PACKING ON 
END OF RAM 


SQUARE INCH 


packing to the end of the ram, in which 
case the cylinder is lined, or finished the 
same as for cup packing. In Fig. 13 the 
packing is placed in a cavity near the 
top of the cylinder by bending it as shown 
in Fig. 14. This construction is not ex- 
pensive, but there is some difficulty in 
getting the top of the cavity bored to fit 
the packing and it is also difficult to re- 
place the packing. A better practice is 
to use a gland in the neck of the cylinder, 
as shown in Fig. 15. 

For all U-packings there should be 
1/16 to 3/16 clearance in the bottom of 
the cavity to allow the liquid free access 
to the interior, and the annular space 
between the inner walls should be filled 
with hemp, or other material to keep the 
packing in shape and force it against 
the ram when the pressure is off. A 
wood, or brass ring is sometimes placed 
within the packing to prevent it from 
striking the bottom of the cavity when the 
ram returns. Large packings are some- 
times provided with an internal brass 
ring, as shown in Fig, 16. A brass guard 
ring A, Fig. 16, was introduced by Twed- 
dell to prevent wear, but is seldom used. 
A pad of fibrous packing inserted above 
the leather is considered good practice 
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U-Pack 
U-P ( WALL OR BENT 
NECK OF CYLINDER 


TION IN CYLINDER CYLINDER WITH GLAND 














when the gland does not fit the top of the 
packing. 

Fig. 17 shows an india-rubber packing, 
that consists of a hollow ring, rectangu- 
lar in cross-section, provided with holes 
in the bottom permitting the liquid to en- 
ter the interior. U-packing made of rub- 
ber and cloth, having about the same 
composition as rubber belting, is satis- 
factory for moderate pressures of water 

It is difficult to secure a piece of suit- 
able leather that is large enough to make 
packings over 30 inches diameter. In 
such cases the leather is cut in strips 
about two inches wide and spliced with 
chamfered joints about five inches long. 
The laps are then stretched across one 
edge, forming a belt-like ring, equal in di- 
ameter to the recess in the cylinder. The 
edges are tapered, the leather soaked in 
water, then bent by hand into the U form 
and inserted in place. 


HAT PACKINGS 


Hat, or flange packings are frequently 
used on swivels, operating valves and 
rods not exceeding 3 inches diameter. 
They are also made in larger diameters 
for hydraulic elevator plungers. Fig. 18 
shows a hat and cup packing used in the 
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“draw back” cylinder of aninverted press, 
the top of the cylinder being open the 
liquid enters the cylinder and lifts the 
piston which is connected to the platen 
of the press. 

SPIRAL PACKING 


Another form of self-acting packing is 
shown in Fig. 19. It consists of a single 
strip of leather 3/16 to 14 inch wide and 
of sufficient length to wrap around the 
ram five or six times. This is a very 
satisfactory packing for small pump 
plungers and rams not exceeding 1 to 12 
inches diameter. 

HEMP OR FIBROUS PACKING 

The first fibrous packings were made 
from loosely twisted strands of flax, sat- 
vrated with hot tallow and wound around 
the ram until the stuffing box was full. 
This answered the purpose very well 
for low pressures, but soon became hard. 
The next step was to use braided flax, or 
hemp, with a rubber core to give resili- 
ence. The great demand for steam, wa- 
ter and ammonia packings caused strong 
competition and the introduction of ma- 
chines and processes for combining 
hemp, flax, cotton, rubber, graphite and 
oils which led to a great many varieties 
and the development of packings suitable 
for very high pressures. 

A good packing must be pliable enough 
to readily adjust itself to the shape of 
the stuffing box and firm enough to resist 
friction of the ram and pressures of the 
gland and liquid. In order to insure pli- 
abilitv, the packing must not dry out or 
harden, and this dictates the use of such 
materials as graphite, rubber and tallow; 
and to secure the necessary firmness and 
strength, flax, cotton and sometimes cop- 
per wire are introduced. 


Contrary to the general supposition, 
fibrous packings are satisfactory for 


pressures up to 2500 and, in some cases, 
as high as 6000 pounds per square inch. 
They are less expensive, more acccssible 
and wear longer than leather packing, 
but produce greater friction and wear 
on the ram. They are much better than 
leather packings if the working liquid 
contains any gritty matter. 

PROPORTIONS FOR LEATHER PACKINGS 

The proportions for leather packings 
are far from being standard. One of the 
leading manufacturers states that “nearly 
every customer on our books, when or- 
dering, will specify packings which vary 
somewhat from any other customer.” 

The required thickness of leather de- 
pends upon the pressure, depth of cup, 
and somewhat on the diameter of the 
ram. There is but little need of making 
it greater than 3-16 of an inch, although 
in practice it varies from '< to of an 
inch. Mr. Welch (Proc. Inst. Mech. Eng., 
1876) proposed the formula 


20 
T — 0.156 p 9-28 

which gives a greater value for the larger 

sizes than practice recommends. 
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AS piral leather 
packing. 





Details of drawing cylinder. 
packing 


The depth H in Figs. 1, 2 and 3, de- 
pends upon the softness and thickness of 
the leather and varies from 5¢ inch to 
2 inches. Welch suggested making the 
depth equal to 2.5 T, but this differs con- 
siderably from the valves used in prac- 
tice. About one inch is sufficient to make 
a tight joint, and it is prejudicial to make 
the cup unduly deep, as the stress in the 
leather during manufacture is greatly in- 
creased by increasing the depth. This 
stress is also greatest on the portion sub- 
jected to greatest wear, and unless con- 
siderable care is exercised in the manu- 
facture, the leather is liable to tear or 
suffer deterioration, which will afterward 
be revealed in the short life of the pack- 
ing. The adjustable packings shown in 
Figs. 9 and 10 must accommodate the 
expanding rings and require a deeper cup 
than would otherwise be necessary. 

The breadth B, Fig. 2, of U-packings 
depends upon the thickness, and should 
be made as small as possible without 
injuring the leather. Any increase in 
breadth requires a stronger gland and 
more studs to hold it in place. The 
breadth of soft leather may be about 
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ind and 


fibrous 


Proportions of gl 
stuffing box for 
packing. 


gland for U 


In the accompanying table proportions 
are given that have been extensively 
used and are recommended for U and 
cup leather packings made of oak-tanned 
leather. If Vim leather is used, the thick- 
ness should be reduced to 3/16 of an 
inch and all hat, cup and U packings 
not requiring an expanding ring should 


have the following depths: 
Diameter of 

eylindet ‘£6, 8 1) inches and o1 
Depth, MW... &, 1, 1',, 14, inches and over, 


The breadth of a cavity for a U-packing 
should be about 1/32 to 1/16 of an inch 
less than the packing to insure close fit- 
ting, and the hight 1/16 to 3/16 of aninch 
greater, to allow liquid free 
the interior. The top of the cavity should 
be finished to fit the curvature of the 
packing, or filled with hemp. When a 
gland is used, as shown in Fig. 15, the 
sharp edges on the end of the barrel 
should be slightly rounded to prevent cut- 
ting the packing. 


access to 


GLANDS FOR U-PACKINGS 
necessary 


Carry 


There is no initial tension 
in the gland studs and 
the load due to the pressure of the liquid 


they only 





of an inch, and for oak-tanned, hard- 
finished leather, 34 of an inch is satis- in the cavity, which is equal to 
factory. PrB (B+D) 
iin == “K° 
T Nn — n r = T + | x 
=—prie~ <4 D > : ‘ K=Clearance in Cavity. “ OV > 
< 0 > ~ D 4 
== , 
End U-Packing U-Wall, or Neck Packing Cup Packing Stock 
Ee D 0 H T D O H K D H_ ||Diam, | Thick, 
. 24 | 1 | | x = as or 1 | ‘ | 1” 
i 4 € ¢ 7 | “ 
8 . 8 % 1 1 
10 1 1 1 1 
12 5 2 i2 1 12 ! 
13 11% 1 1 1 
14 12% l4 l l4 | 14 1 
Le ee is 1% | ‘ 18 1 1 18 2 
a” | 9%" | 21 1%” | 21 2 1% 21 2 
i 3 2% | 23 1% 23 2 1%” | 23” | 2” | x 
24 22% | ae | 1% L | le | 25% lt ™M le" | os 
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where p is the pressure of the liquid, D 
the diameter of the ram, and B the 
breadth of cavity. 

The sum of the areas at the root of the 
thread of all the studs is 

lien S 

where S is the unit stress in the stud and 
may be taken as 10,000 to 15,000. pounds 
per square inch. 
The next step is to determine the num- 
ber of studs, by assuming a diameter and 


i 


solving for N, in the formula 

- 1 

v= 
when A is the area of stud at the root 
of the thread, if the stud assumed be 
too small a large stud circle will result 


necessary to use a larger 


nd it will be 


> Cc. 


The space between the studs should be 
of a standard 


SUTTICIE 


nt to permit the use 


wrench, which requires the spacing to 


be about 3.25 d, but for high pressures 


it is frequently necessary to reduce the 
spacing to about 2d, which will allow 
ibout inch clearance between the nuts. 


If the stud circle is too small, the liquid 


is liable to ooze through the material and 
leak around the studs, and if too large, it 
will be necessary to flange the cylinders 


In this connection, the platen boss may 


beco 1 consideration, as it is liable to 
strike the nuts, or studs, and not go en- 
tirely down. The proportions for glands 
shown in Fig. 20 have proved satisfac- 
tory. 
PROPORTIONS FOR STUFFING BOXEs 
The proportions for stuffing boxes 


in Fig. 21 have proved satisfactory, where 

a good quality of packing was used. 
There exists a difference of opinion re- 

bottom of a 


garding the shape of the 


stuffing box; some designers claiming that 
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a taper as shown by the dotted lines in 
Fig. 2!, forces the packing against the 
ram sufficiently to make a tight joint with- 
out compressing it sufficiently to cause it 
ram; whereas, 
shown, 


to harden and score the 
others insist on the design as 
claiming that taper increases friction and 
is liable to permit leakage around the out- 
side of the packing and under the gland. 

The breadth B, in Fig. 20, is made 
equal to the breadth of the packing, which 
inch to 1 inches, ad- 
and deter- 
formula: 


varies from 


vancing by eighths may be 

mined by the 
bh =z 0.25 ] J) 

where D is the diameter of the ram. 


The depth of the stuffing box may vary 


from 6 B to 8 B, depending upon the pres- 
sure and frequency of operation of the 


Increasing the depth increases 
packing it hold, de- 
creases the necessary tension in the gland 
studs and requires less attention. 

The and number of studs may 
be determined for the leather packings, 
total bolt about 


machine 


the amount of will 


size 


by increasing the 
12 per cent. 


area 


EFFICIENCY OF PACKING 


By efficiency of packing is meant the 
ratio: 


friction of 


fotal pre ure on bottom ram 


and may be expressed by the formula. 


4 Ff 
} =( ——+—) 100 per cent. 


Where F is the frictional resistance of- 
fered by the packing. 

From the experiments of John Hick, 
the frictional resistance for leather pack- 
Ings 1S 

rF=-C pod 
is a constant and equal to 0.0314 
good condition and 


where C 
for leathers. in 
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0.047 if mew, or _ badly lubricated. 
By substituting the value of F, the ef- 
ficiency of leather packing in good con- 
dition is 
E= ( I— —;) 100 per cent, 

The resistance of fibrous packing va- 
ries with the depth of stuffing box and the 
degree of compression applied by the 
gland. Under the same degree of com- 
pression a long stuffing box would offer 
more frictional resistance than a short 
one, but a deep stuffing box will not re- 
quire as much pressure to effect water 
tightness, hence, the friction of a short 
stuffing box may be greater than a long 
one. 

If the stuffing box is of the proportions 
given in Fig. 21 and the studs not unduly 
tight, the frictional resistance may be ex- 
pressed by the simple formula 
F-—0.2pD 
substituted formula 


This value in the 


for efficiency gives 


To show the application of the above 
formula, suppose it is desired to deter- 
mine the effective pressure of the platen 
against the material in a press having a 
10-inch cylinder, packed with fibrous 
packing; working pressure of the liquid 
2000 pounds per sq.in. and weight of ram 
and platen 1200 pounds. 

The total pressure exerted on the bot- 


tom of the ram is 78.54 tons; the force 
required to overcome friction of the 
packing is F—0.2 « 2000 « 10 = 4000 


pounds. The net pressure on the platen 
then is 

4000 + 1200 
_ 2000 
The efficiency of the machine is 
(75.94 ~— 78.54) 100 = 96.7 per cent. 


78.54 = 75.94 tons 








Turning Boss trom Rocker Arms 


In locomotive-repair shops where ma- 
limited 
rods 


for machin- 
solid oil 


there have to be special tools 


nes and tools 


are 


rocker arms, side with 


i to help the work along as rapidly 
is possible 
I iccompanying sketch shows a tool 
t I designed for turning the bosses 
f rocker arms, etc. It has proved a 
p. as this kind of work has to 
1 on a drill press 
I nd A is bored to fit the drill-press 
| ind is fastened with two -inch 
set screws The slots BB are 
1 to ta x1'4-inch high-speed 
s, and each tor s secured with 
steel set screws. By drill- 
6 h hol } inches from 
the slots can be shaped very 
i ( s bored ind rea ed to fit 


By W. H. Snyder 


a No. 4 Morse taper shank. A plece 
can be fitted it with an end projecting 


- - 


that can be 
This projection is used as a steady. 





made to suit any size hole. 


* Diameter and 
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Editorial 








Scholarships for Deserving 
Young Men 








The question is often raised as to how 
a deserving young mechanic is to obtain 
a technical education. This is too often 
put aside with the statement that if a 
young man deserves to succeed he will 
find the way. We know that some de- 
serving men do find the way, but we also 
know there are many others equally de- 
serving, are unable to obtain a 
technical education. Many have to sup- 
port mothers and fathers, and it is im- 
possible to save for an education. 

In nearly every shop of importance, 
will be found one or more. apprentices, or 
young mechanics, who have the making 
of good engineers or shop managers, if 
given an opportunity to obtain an educa- 
tion. Some of these are intensely ambi- 
tious, and make many sacrifices to 
obtain the necessary technical learning. 
It should be possible for men of this 
kind to obtain the education necessary 
to fit them for higher work. 

In Scotland, many of the engineering 
and shipbuilding firms give scholarships 
at the engineering schools to their most 
deserving apprentices and young mechan- 
ics, and give scholarships at the 
University of Glasgow. We believe that 
our manufacturing establishments would 
find it to their ultimate advantage to es- 
tablish similar scholarships at our best 
engineering schools as a special reward 
of the best service. 

Such a course would raise the standard 
of the apprentice system, and better ser- 
vice be secured. In most cases the young 
mechanic, after he has obtained his ed- 
ucation, would return to the works where 
he learned his trade. And with his in- 
timate knowledge of the product of the 
establishment, together with his feeling 
of loyalty to the firm, excellent services 
should be rendered. While a few of 
those educated would rise to the higher 
engineering positions, the majority would 
stop at the position of superintendent or 
general foreman and bring to these posi- 
tions not only the education, 
but thorough practical training. At pres- 
ent there is a great scarcity of men of 
this kind, and many an employer feels 
the need of such foremen and superin- 
tendents. 

The establishment of such scholar- 
ships should materially improve the effi- 
ciency of our shops, and in the years to 


who 


will 


some 


necessary 


men thus educated would ma- 
fighting our national 
and commercial 


come the 
terially assist in 
battle for 
supremacy. 


engineering 








Jumping at Conclusions 








Jumping at conclusions seems to be 
one of the most popular of exercises for 
all classes and conditions of people. And 
the jumping is not so bad in itself if we 
did not talk about it before we really 
found out that it was not half as bad as 
it seemed. 

When we venture to remark 
tendency in manufacturing is 
single-purpose tools, meaning tools built 
for doing one particular job and nothing 
else, some jump at the conclusion that we 
mean that there is no field for any gen- 
eral tool in a modern shop. 

If we illustrate a lathe that is being built 
by John Jones that looks very much like 
any other lathe of its kind and may even 
be worse than most of them, some jump 
that we are indorsing 


that the 
toward 


at the conclusion 
this particular machine. 

As a matter of fact, none of the critics 
will deny that, where there is work 
enough to warrant it, the way to machine 
any piece is to have a machine especially 
for that and nothing else. It saves all 
setting up or changing over and it can 
often be built for a small sum because 
it needs but few parts and almost no ad- 
justments. 

But we all realize that where there .s 
a case of this kind there are a hundred 
cases requiring a tool which can be adapt- 


ed to anv work within its range. If we 
made enough flywheels of one size to 
warrant a special machine that would 


handle nothing else, it would be easy 10 
make a sort of boring mill or lathe which 
would do the work quickly and require 
adjustments. But where there 
is one this kind there are hun- 
dreds where the modern boring mill or 
the only thing to because 
it is easily adapted to different classes 
of work which must be done. 

The machine which is capable of hand- 
ling a large variety of work economically 
will always be in demand in spite of the 
steady growth of the single-purpose tool. 

The mere illustration of a new lathe 
is simply a matter of news that John 
Jones is building this kind of a machine 
We not in any sense sponsors for 


very few 


case of 


lathe is use 


are 





558 


its virtues or its vices; we simply tell 
you that it is being built. 

If we can get into the habit of consid- 
ering that statements refer to specific in- 
stances and not to a sweeping condem- 
nation of a whole class, we will do less 
jumping at conclusions and come nearer 
seeing just what was intended. 








Keeping Time Records 








We usually associate the keeping of 
time records with piece work or some 
other special plan for paying labor, but 
it is useful in many shops where the day- 
wage system is still in force. In no other 
way is it possible to know the relative 
value of the men employed and it calls 
your attention automatically to operations 
that are taking more time than they 
should. 

In one shop that we know of the 
record cards are used to advantage 
in several ways. After they had been 
kept for some time they showed very 
plainly that a few men were doing much 
more work than the average. These men 
were given a voluntary advance in pay and 
the reason for doing so was soon known to 
most of the shop, as news of this kind 
travels rapidly. 

Others immediately asked for an in- 
crease but were confronted with their time 
cards, showing that their work was not 
above the average, and that their demand 
was unjust. When it became known that 
pay would depend on the records of the 
time cards, a noticeable improvement took 
piace in many cases. 

Another good use of these time cards 
is the ability to tell a new man, or an old 
one for that matter, the time a certain 
job should take. 

In some cases slow men have asked for 
the best time and, with that as an incen- 
tive, have materially improved their own 
time on the same work. 

Time records and the assurance of a 
square deal will do much toward im- 
proving the output and the harmony in 
any shop. 








New PuB.icaTIONS 








THE TWENTIETH CENTURY SHEET METAL 
WorKER,” by H. E. Osborne. 86 
5x7'4-in. pages, with numerous illus- 
trations. The American Artisan, Chi- 
cago. Price in flexible cover, 60 
cents; in cloth, S1. 

This little volume is intended for sheet 
metal workers. Beginning with a few 
geometrical problems, it proceeds with 
others of a strictly practical character, 
such as those connected with the making 
of chimney tops and saddles, roof gutters 
of various types, furnace-pipe connec- 
tions, etc. The book is plainly written and 
the illustrations are clear and good. It 
should prove useful to those engaged in 
the industry to which it relates. 
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CoMPRESSED AIR THEORY AND COMPUTA- 
TIONS, by Elmer G. Harris. 123 
6x9-in. pages, with numerous text 
cuts, full-page plates and tables. The 
McGraw-Hill Book Company, New 
York and London. Price $1.50. 

As stated in the preface, this book is 
intended for college-trained men and it is 
hence distinctly mathematical. At the 
same time it contains the best collection 
of tables and charts for facilitating cal- 
culations connected with compressed-air 
installations that we have seen, and these 
tables and charts are available to anyone. 
In addition to the topics commonly in- 
cluded under the subject of compressed 
air, chapters are included on the hy- 
draulic air compressor and the air-lift 
pump. The book contains no waste ma- 
terial, but on the other hand is extremely 
compact and those who are able to read 
it will find it an extremely satisfactory 
treatise on its subject. 


HiGH SPEED STEEL, by O. M. Becker. 360 
6x9 pages, with 272 illustrations. 
McGraw-Hill Book Company, New 
York. Price, $4.00. 

This is the most exhaustive work that 
has ever been’ brought out on 
high-speed _ steel. It starts with a 
history of iron and_ steel making, 
which was first ascribed to Tubal- 
Cain some 38 centuries B. C., and brings 
it down through the various stages of 
development to the present day. The au- 
thor shows that he has studied everything 
which has been written on the subject of 
high-speed steel, and the greater part of 
it has been used in preparing this book. 
Fred. W. Taylor’s address before the 
American Society of Mechanical En- 
gineers, entitled ““The Art of Cutting Met- 
als,” has been used to a very large ex- 
tent, and numerous tables, charts and il- 
lustrations have been reproduced. 

The various materials that enter into 
the composition of high-speed steel have 
had their properties described, as well as 
their effect upon steel noted. The several 
processes that are used in the manufac- 
tue of steel are also described. These, 
as well as a large part of the other matter 
in the book, are as applicable to ordinary 
steel as to high-speed steel; in fact, the 
book contains a large amount of material 
that cannot strictly be confined to high- 
speed steel. 

The methods of working the steel into 
shape for tools by forging, machining, 
grinding, etc., are well described, and the 
angle that should be given to the cutting 
edge of tools for various purposes is 
gone into in detail. Sets of gages that can 
be used for getting the proper angle ofthe 
cutting edge when forging and grinding 
them are also illustrated and described. 

The annealing, hardening and temper- 
ing of high-speed steel have been exten- 
sively treated, and the changes that take 
place in the metal, by submitting it to 
heat, or suddenly cooling it from high 
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temperatures, have been explained. The 
furnaces, baths and the apparatus used 
for high-speed steels are also illustrated, 
and the various kinds of pyrometers for 
measuring the temperatures when heat 
treating the metal are illustrated and de- 
scribed. 

A large part of the book is devoted to 
the work done by and with high-speed 
steel, and the various tools into which it 
is made, as well as the machines on which 
these tools are used. The amount of 
work that has been performed under var- 
ious conditions, the size of chips that 
have been cut with high-speed tools, 
and the speeds and feeds at which the 
tools can be run, have been treated quite 
extensively. Numerous charts and tables 
for guidance in the setting up of ma- 
chines to do different classes of work 
are given and also, to determine cutting 
speeds, time of turning operations, 
amount of metal removed and cost of re- 
moving it, and a card system of records 
for cost accounting is outlined. Tables 
containing the chemical analysis of many 
different brands of high-speed steel are 
also given. 





——~—~ 
~ 


PERSONALS* 

















W. H. Greul, formerly manager of the 
Vaughn Bros. Company, Camden, N. J., 
has been appointed construction super- 
intendent of the Otis Elevator Company, 
New York City. 


James A. Sherwood, for the past five 
years with E. S. Jackman & Co., 
Chicago, Ill., has been appointed Can- 
adian agent for Thomas Firth & Sons, 
Ltd., Sheffield, Eng. 


J. H. Gill, assistant professor of ma- 
chine construction at the University of 
Illinois, has resigned in order to accept 
the position of director of the Columbus 
Trades School, Columbus, Ohio. 


J. E. Johnson, Jr., until recently gen- 
eral superintendent of the Thomas divi- 
sion of the Republic Iron and Steel Com- 
pany, Thomas, Ala., has become manager 
of the Lake Superior Iron and Chemical 
Company, Ashland, Wis. 


George H. Cheney, until recently man. 
ager of the small tool department of the 
Barber-Colman Company, Rockford, III., 
has severed his connection with that firm 
in order to accept the position of factory 
manager with the Reynolds Motor Com- 
pany, Detroit, Mich. 


Arthur Fritsch, formerly connected 
with the engineering and sales depart- 
ments of the Allis-Chalmers Company, 
has been made manager of the Chicago 
office of the Pawling & Harnischfeger 
Company, Milwaukee, Wis., succeeding 
W. E. Kreamer, resigned. 





*Items for this column are solicited. 
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New Tools and Shop Appliances 














Some New Grinding Machines 








The Diamond Machine Company, Prov- 
idence, R. I., has been developing new 
grinding machines, as well as re-design- 
ing some of its older types. The most 
radical departure is in the traveling- 
head face grinder shown in Figs. 1 and 2, 
which, though designed primarily for 
architectural work, is now being used on 
machine work generally, as can be seen 
from the piece of work which is clamped 
to the table. The long stationary table 

















Fic. 3. MOTOR-DRIVEN POLISHING 
MACHINE 


allows continuous grinding, as work can 
be set at one end while the wheel is at 
work on the other pieces. The table 
shown is built to carry work 12 feet long, 
while the whole machine is 22 feet in 
length. It is, however, built to suit any 
requirement as to length of the work. 
The face grinding wheel is 30 inches 
in diameter, is held in a steel-bound chuck 
and driven by a direct-coupled 15-horse- 
power motor. The back end of the same 
shaft furnishes power for the feed 








ANY and all new or im- 
proved machines, tools, or 
shop appliances of inter- 
est to men responsible for 
results in machinery-mak- 
ing plants will be briefly 
| illustrated and described 
here—the machine shop 
news. 

A more full and detailed 
description will be given- 
when it is real news—if it 
can appear here first—be- 
fore it is sent to other 
papers. All descriptions 
appear in ALL four editions 
of the paper—WeeklLy, 
Monthly, Weekly English 
and Weekly German. 























mechanism, which is so c.early shown as 
to need no detailed description. This feed 
can be stopped or reversed either by hand 
or power and can be fed by hand when 
desired. There is an automatic cross feed 
of the wheel to the work, which insures 
maximum production, as well as allows 
grinding to a fixed depth to insure clean 
surfacing of the work. 

Fig. 3 shows a new type of motor- 
driven polishing machine with a positive 
system for keeping the motor cool under 
the most severe conditions. A fan is 
mounted on the motor shaft which can be 
seen through the break in the case and 
draws a constant supply of fresh air from 
the small sand pipe at the other end of 


the case, through the armature and dis- 
charges it below. This outlet is connected 
with the exhaust system behind the pol- 
ishing wheels, which aids in securing per- 
fect circulation. 








A Small Westinghouse Motor 








This motor made by the Westinghouse 
Electric and Manufacturing Company, 
Pittsburg, Penn., can be readily arranged 
to operate small buffing, polishing and 

















A SMALL WESTINGHOUSE MOTOR 


grinding wheels, ventilating blowers, 
small lathes, etc. The motor is supplied 
complete with one or more attachments. 
Further attachments can be obtained as 
desired. 

They are made for operation on 115 
and 230-volt direct-current circuits, and 
on 110 and 220-volt alternating circuits 
of 60 and 133 cycles. The direct-current 
motors are shunt wound, while the alter- 
nating-current motors are of the induc- 
tion type, single phase. The motors run 
at a speed of 1700 revolutions per min- 
ute. The motor is light and can be eas- 
ily carried from place to place by means 
of a handle in the top of the frame. 




















Fic. 1 


TRAVELING-HEAD FACE GRINDER 


Fic. 2 
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Press Table 


A Drill 
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A Set of Toolmakers’ Scrapers 








The halftone shows a new design of 
compound table has been added 
to the Colburn heavy duty drill press, 
built by the Colburn Machine Tool Com- 
pany, Franklin, Penn., and illustrated on 
page 1189, Vol. 33, Part 1. 
has a_ rapid 
through and rack, of 
longitudinally and 8 inches crosswise, The 
operator can stand directly in front of the 
table in the best position for operating 
the machine, and without moving from his 
position, by taking hold of the handles, 
move the table in either direction longi- 
tudinally or in and out. 

It also has all the advantages of the 
old-fashioned circular table in quick ad- 


which 


movement 
20 


table 


Tht 
This 


worm inches 

















DRILL PRESS WITH COM- 


ND TABLI 


justment. It is impossible for this com- 


pound table 
bracket underneath, and the table elevat- 


ing screw gives an additional support. 


to spring, as it has a massive 


There is a large chip pan at each end, 
and an oil groove running lengthwise 
at each side. It is so arranged that all 


lubricant running into the chip pan at the 
further end is drained back by means 
opening through the table to 
the chip pan nearest the tank. From this 
pan the lubricant is piped to the tank by 
means of a hose and suitable connections; 
lu- 
the 


machine. 


of a cored 


thus no matter how large a stream of 
bricant is used. it all drains back to 
the the 


tank at side of 


The halftone shows a very handy set 
of toolmakers’ scrapers which is being 
put on the market by the J. E. Poorman 
Company, Inc., 1825 Bristol street, Phil- 
adelphia, Penn. 

The handles are light and strong, being 
meade of solid drawn steel tubing nurled 
for a grip. The blades are of high-grade 
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Although these scrapers are known as 
toolmakers’ scrapers they will be found 
useful by all metal workers. 








The Mechanigraph 








The machine, shown in the halftone, 
transforms opaque drawing paper, after 
it has been drawn upon, into a trans- 
lucent paper similar to tracing paper, 














A SET OF TOOLMAKERS’ SCRAPERS 


tool steel ground after b:rdening. The 
flat scrapers are respectively, 5/16, 
and 3/16 inch wide. The _ half-round 
scraper is made in two shapes, straight 
and curved, both of which are 5/16 inch 
wide. 

The triangular scrapers, ground hol- 
low on the sides, are made in two sizes, 
7/32 and 9/32 inch, respectively, across. 


enabling it ti) be used for the productior 
of blueprints. 

At the front of the machine is a pais 
of steel rollers, parts of which are read: 
ily seen through the opening shown 
broken in the illustration. Beneath the 
lower one of these rollers is a recepracie 
ior the chemical which renders the pape: 
translucent. Beyond the rollers is a se 




















THE 


MECHANIGRAPH 

















September 22, 1910. 

ries of traveling tape belts which convey 
the treated drawing to the upper pair of 
rollers, which remove the surplus chem- 
ical, and finish the translucency and de- 
posit it at the rear of the machine. 

The operation is as follows: The trough 
at the front is filled to the required depth 
with the transiucifying fluid. Beneath the 
trough is a heater, operated in the ma- 
chine shown by electricity. After the fluid 
has attained the correct temperature, the 
drawing is inserted between the two front 
rolls, the bottom roll picking up the fluid 
and pressing it into the draving as it 
passes through. On leaving the rolls the 
drawing is carried by the conveyer belts 
to the calender rolls at the top. The up- 
per roll is covered with a special sur- 
facing paper while an automatic slide in- 
serts a flat sheet of the same paper be- 
tween the drawing and the lower roll. 
The surplus chemical is absorbed by the 
surfacing paper and the drawing comes 
from the upper rolls ready to be used as 
a blueprint. The drawing can be made in 
lead pencil, on any smooth surfaced 
paper, the process darkens the pencil 
marks and makes the unpenciled part of 
the paper translucent in proportion to its 
thinness. No grippers of any sort are 


AMERICAN MACHINIST 


used and the drawing is not distorted in 
any way. It takes about five minutes to 
start with a cold solution, after which 
the action of the machine is continuous. 

The machine is shipped ready to con- 
nect to the electrical installation, pro- 
vided with six dozen sheets of surfacing 
paper, sufficient solution to treat SOOO 
square yards of drawings, and a tool kit. 

It is made by Topping Brothers, 122 
Chambers street, New York. 
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A Special Double Crank Press 








The halftone shows a specal straight- 
sided double-crank press so designed that 
it will stop at any angle of its stroke by 
simply removing the foot from the foot 
treadiec. The machine is driven by fric- 
tion clutch, fitted with a brake band on its 
When the treadle is compressed the 


rim. 

friction clutch engages and the brake 
band is released; when the _ treadle 
is released the compression § spring, 
shown in cut, disengages the clutch 
and the rod upon which the spring 
is carried being connected with the 
brake band, compresses it and instantly 


stops the machine. 

















SPECIAL DOURLE-CRANK PRrRéss 


This machine, designed by H. C. H. 
Walsh, was built by the Walsh Press and 
Die Company, 4709-11 W. Kinzie street, 
Chicago, I!l., for the production of horse- 


shoe magnets. 








— 


Is Future of 


We have seen the driver of the stage 
and of the street car forced out of business 
by the progress of invention. Are we to 
see the machinist forced to follow in the 
I am led to this query by 
interest in the Taylor 
metheds of shop management. These 
methods, if followed to the bitter end, 
lead to the division of our shops along 
military lines into men whose duties are 
to think and plan and men whose duty, 
one and only, is to do as they are told. 

When this method of management 
comes into a shop the old-line machinist, 
who thinks he knows how to rig up and 
do any job that may come along, has to 
make his choice between stepping down 
and simply obeying orders, stepping up and 
planning work for others to do or step- 
ping out altogether. Since not more than 
one in ten has the necessary education 
to step up and the other nine have too 
much pride to step down, the conclusion 
is obvious. 

Without passing on the merits of the 
Taylor method, it is enough to say that it 
will unquestionably be thoroughly tried 
out under various names, and there is no 
doubt but that a demand will arise for 
men to make up operation sheets and 
decide on rates, etc. This number will 
be less than the number of skilled ma- 
chinists now employed. The balance of 
the shop crew can be made up of men 
who know enough to keep the tail center 
oiled and read a micrometer. Six months’ 


same path? 
the growth of 


the Machinist Doomed P 


By Entropy 








Some speculations as to 
how jar shop system may 
be carried in the juture and 
suggestions as to how to b 
among the “survival of the 
futte i 




















will make a man who can 
obey orders. Inevitably this means that 
many men now drawing ma- 


chinists will be reduced to their level. 


experience 


wages as 


Two OPENINGS 


Painted as black as this, the future of 
many men now employed looks dark. 
There are however, two openings. One 
is for men to so perfect themselves in 
the details and principles of the trade 
that when a change in management comes 
in their shops they will be the ones nat- 
urally selected as task setters. It may 
be said that these places will be taken 
by technical graduates, but we believe 
that this will not be the case, for green 
graduates will not be sufficiently exper- 
ienced nor mature and older graduates 
will not be attracted by the work nor by 
the probable pay. 

Again, machinists who are thrown out 
of employment in this way will likely 


find that jobbing shops in the vicinity will 
prosper, owing to the fact that work of 
an irregular nature will no longer be at- 
tractive to manufacturing shops. It will 
likely be found well nigh impossible to 
carry the Taylor system into jobbing 
shops for the reason that a large part of 
their work can be done in less time than 
it would take to make out an operation 
sheet for it. 

Likewise making will probably 
continue to be a real machinist’s job, ex- 
cept where it becomes repetition work. In 
fact, we believe that with only the possi- 
ble adaptation which tends to elevate the 
trade, there is no cause for apprehension 
for There is, 
large class of men who are really opera- 
tives but who are styled machinists, who 
are today pay than their 
intelligence entitle them to 
merely because we are in the habit of 
rating any man a machinist who run a 
machine These men may easilv 
drop to the level natural to a trade or a 
calling which can he mastered 


Catalogs Wanted 


tool 


skilled men. however, a 


drawing more 
and. skill 


tool. 


quickly, 

















Edward P. Hutchinson, Instructor. 
Brookline Manual Training School. 
Brookline, Mass., would like to receive 
catalogs and other advertising literature 
on drawing instruments, drafting ma- 
chines, machine tools, patternmaking and 
blacksmithing tools, foundry supplies. 
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Boring a Semi-circular Drill Jig 


Fig. 1 shows a large semi-circular drill 
jig. The extension pieces AA’ are for 
locating the jig relative to holes bored 
in the component in a previous operation. 
Where tapping holes are required to be 
drilled, slip bushes are provided as shown 
in the sectional view. In use the 
jig is secured to the work by large C- 
clamps and the whole mounted on an in- 
dexing fixture. 

The keys BB’ are for locating the jig 
longitudinally and fit into grooves cut 
on the outside of the component. Tapped 
holes and eye bolts (not shown) are pro- 
vided for lifting the jig. 

Fig. 2 is a plan view of the jig set up 
for boring the drill bush holes and also 
the holes for keys B B’, the work be- 
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By W. L. Waterhouse 
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Details of a method of 
boring a semi-circular drill 
jig on the boring machine 
giving rapid and accurate 


results. 




















angles to the machine spindle will be 
understood from the sketch. A 0.5-inch 
block gage is used between faces aa’ of 
the jig and the straight-edge. 
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ing done on a Lucas horizontal boring 
machine. 

A is a plate with a locating boss, se- 
cured to a circular table and fixed in a 
central position by means of a plug fitting 
the hole in the center of the table and the 
plate, and having a reduced diameter at 
the end for the purpose of lining the table 
up with the machine spindle. 

The method of doing this is clearly 
shown. Plug B is fitted to the machine 
spindle, the diameter, one inch, being 
the same as the reduced diameter of the 
plug fitted to the center of the table 
and plate A, and also the same as hole 
a bored in plate C. 

A straight-edge is clamped to the top 
of plate A parallel to the machine spindle. 
Plug B is then placed in the machine 
spindle and the machine table moved over 
until the straight-edge touches plug B. 
A 1-inch plug gage is then put into hole 
a in plate C and C located in the position 
shown. 

The method of setting the jig at right 


Fic. 1. 


Pieces DD’ with 1-inch reamed holes 
at the end are secured to plate A in the 
positions illustrated. It will be seen that 
the accuracy of the jig depends on these 


SEMI-CIRCULAR DRILL JIG 


Machine Spindl i 1 } 


Straight Edge 


x 
to. 
— ' 
y < nl . 
i . 





pieces being correctly located to the di- 
mensions given. 

After boring the holes for keys B B’ 
with the jig set in the position shown, 
the circular table is rotated for boring 
holes 1 and 1’. One-inch standard plug 
gages are inserted in holes in D and C 
for boring hole 1, and in D’and C for bor- 
ing hole 1’; the distance between centers 
of the plug gages are given in the list. 
The same method is followed in boring 
the rows of holes marked 2 and 2’. 

In boring holes 3 and 3’, 4, 5 and 6, 
pieces D and D’ are rotated beyond the 
zero line an amount equal to the angle 
given from zero minus 35 degrees. The 
chords for the resulting angles are given 
in the table on the drawing. Plate C is 
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placed so that D and D’ will clear when 
rotated. The vertical distances are ob- 
tained in the usual way with hight gage 
and vernier. 
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; Straight Edge 


PLAN VIEW OF JIG IN POSITION FOR BORING 
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Increasing Shop Capacities 








METAL WoRKING 








NEW ENGLAND 


Bolt Milldale, 


new 


Company, 
factory. 


Clark Bros. 
will erect a 


The 
Conn., 

The Weir Stove Company, Taunton, Mass., 
is building additions to its foundry. 

The Narragansett Machine Company, Paw- 
tucket, R. I., is building an addition. 


MIDDLE STATES 


Bennett & Buck, Freehold, N. J., will build 


a new garage. 
The Krit Motor Car Company, Detroit, 
Mich., will enlarge its plant. 


The Chapman Steel Company, Indianapolis, 


Ind., will erect a new factory. 
The American Can Company, Cleveland, 
Ohio, will erect a five-story addition. 


The Ford Motor Car Company will build a 
new factory at Long Island City, N. Y. 


The Orrville (Ohio) Pump and Furnace 
Company will erect a new machine shop. 
The Robinson (Ill) Boiler and Manufac- 


turing Company will move to Tulsa, Okla. 


The plant of the Chatfield Brass and Iron 
Works, at Escanaba, Mich, will be enlarged. 
The Harvey Spring Company, Racine, Wis., 


is having plans prepared for a new factory. 


Company is 


The United States Cartridge 
constructing a new plant at Perth Amboy, 
ng. Z. 

The Hamburg (Penn.) Boiler Works will 
erect an addition to be used as a flanging 
shop. 


The Coughlin Pipe Wrench Company, Chi- 
cago, Ill., has taken out a permit for a new 
factory. 

The 
at Calumet, 
$10,000. 


The 


Railroad, 
Loss, 


of the Copper Range 
Mich., were burned. 


shops 


Cadillac Motor Car Company, Detroit, 


Mich., is looking for a suitable location for 
a plant. 

The Crouse-Hinds Electric Company, Syra- 
cuse, N. Y., have had plans prepared for a 
new plant. 

The Atlantic Coast Railway Company, Als 
lenhurst, N. J., will build new car barns and 
paint shop. 

The Crucible Steel Company of America 


will build a large addition to its plant at 
Harrison, N. J. 

The “Soo” Line roundhouse, at Ashland, 
Wis., will be torn down and a new 24-stall 


roundhouse erected. 

The F. A. L. Motor Car Company, Chicago, 
Ill., is seeking a location in the Central West 
for its main factory. 

It is reported the Pungs Finch Automobile 


Company, Detroit, Mich., is considering the 
removal of its plant. 
The building occupied by the Union Auto 


Carage Company, Akron, Ohio, was destroyed 


by fire. Loss, $50,000. 

The Automatie Platen Press Company, of 
346 Broadway, New Yerk, will locate a fac- 
tory at North Tonowanda, N. Y. 

The Ayres Engine and Motor Company, a 
new concern, have had plans prepared for 


the erection of a plant in Trenton, Mich. 








News items for the sales 
department—where more 
equipment will be needed. 
Authentic news is solicited 
for this department, not 
rumors or gossip—facts. 























Tenn., de- 


S. W. Scholey. of Tunkhannock, 
signer and manufacturer o fthe “Scholey Six” 
is seeking a location for an automobile fac- 
tory. 

Spring- 
a new 


Company, 
which 
planters 


Planter 
site on 
of grain 


The Columbia 
field, Ohio, 
pliant for the 
will be 


has secured 
manufacture 
erected. 
The John A. Keim Company, Buffalo, N. Y., 


manufacturing pressed-steel products, will en- 


large its factory at Kensington avenue and 
Liberty street. 
The McRae & Roberts Company, Detroit, 


new 
shc »p 


had completed for a 


finishing 


Mich., has 
plant to consist of 
and power plant. 


plans 
foundry, 


The plant of Bishop & Babcock, Indianap- 


olis, Ind., manufacturers of soda fountains 
and refrigerators at Indianapolis, Ind., was 
burned. Loss, $200,000. 

The Toledo (Ohio) Machine and _ Tool 
Company, manufacturing presses, dies, 
punches, shears, ete., is having plans pre- 


pared for additional buildings. 


The Field Manufacturing Company, Bloom- 
ington, Ind., has been organized with $20,000 
capital to Incorporators, 
Leonard §S., Field, ete. 


manufacture cans. 
Frank M. and L. C. 
The Elmira Tool and Supply Company, E! 
mira, N. Y., incorporated to manu- 
facture Capital, $30,- 


has been 


machines, tools, ete 


000. Incorporators, John M. McDowell, Henry 
E. Van Ness, etc 

C. R. Teaboldt & Co., New York, have in- 
corporated to manufacture and deal in mot- 
ors, engines, machinery, etc. Capital, $50,- 
000. Ineorporators, E. Brooks, C. R. Tea- 
boldt, G. F. Aitken. 

Young Safety Razor Company, Atlantic 
City, N. J., has been organized with $100,000 


to manufacture safety razors. Incorporators, 


FE. I. Young, C. V. O'Donnell, Philadelphia ; 
J. (. Farr, Atlantie City. 

The Baltimore & Ohio Railroad will im 
prove and enlarge its Mount Clare shop, at 


Pratt and Poppleton streets. New machinery 


will be installed in the iron-molding depart- 


ment and construction works 
The MeKim Foundry and Machine Com- 
pany, Lockport, N. Y.. has been incorporated 


and machine shop. Cap- 
Daniel G. Me 


foundry 
Incorporators, 


to operate a 
ital, $25,000 


Kim, Harry M Wood, L. J. Hooker. 
The Auto Supply Manufacturing Company, 


Cleveland, Ohio, has been incorporated with 


$10,000 capital to manufacture automobile 


supplies and accessories. Incorporators, B. L. 


Wilson, Jas. F. Wilson, O. P. MeGrath, ete. 

The Great Lake Engineering Works, of De- 
troit, Mich., is about to ask for bids on a 
new $1,000,000 plant at Ashtabula, Ohio. 


The plans call for machine shop, blacksmith 


shop, joiner shop, power house, dry docks, etc. 
Fire in the building at 102 Murray street, 
Newark, N. J., occupied by jewelry manufac 


turers, practically destroyed the equipment 
of the following concerns: Shiman-Miller 
Company, EKastwood-lark Company, Eckford 
& Ackley Company. 


The Automatic Register Company, of Dover, 


Del., which recently purchased all stock and 
other assets of the American Fare Register 
Company, of St. Louis, is reported to have 
plans under way for the erection of a $500, 
(0 plant in East St. Lonis. 

The Merit Motor Car Manufacturing Com- 
pany, New York, has been incorporated to 
manufacture motors, engines, automobiles, 
ete. Capital, 330,000, Incorporators, Edw. 
B. Knight, 502 West One Hundred and Forty- 
fifth street; Edward C. Billings, 436 Fourth 


avenue, etc. 
SOUTHERN STATES 


The Southern Railway has commenced 
erection of repair-shop building at Charlotte, 


~~ & 


The F. W. Poe Manufacturing Company, 
Greenville, S. C., will erect a machine shop 
at its plant. 

The Grinnell (La.) Manufacturing Com 
pany, building power hammers, is consider- 
ing the removal of its plant. 

The McKinney Traction Cultivator Com 
pany, of Gainesville, Ga., will establish a 
plant. Is now having its machines built 
outside. 

EK. M. Beitz, of Pittsburg. Penn., a steel 
man, said to be representing big interests, 
has inspected site at Grafton, W. Va., for 
a plant. An open-hearth steel plant, struc 
tural-steel rolling mill and plate and bar 
mills are projected. The board of trade is 


interested 


is believed, plans will have 
completed for the building of the 
the American Automobile Manufac- 
Company, at located in the Lin- 
Louisville, Ky It is proposed 


Rv October 1, it 


been new 


plant of 


ing present 


coln building, 


to erect a factory to employ 250 men, with 


a capacity of a dozen cars a day, or an out- 


put valued at $2,000,000 a year The com- 
pany has a capital of $1,000,000. Berton B. 
Bales, president 


WEST OF THE MISSISSIPPI 


machine shop will 
Milton Stiles. 


A garage and modern 
dat 


HOx To 


he erecte Ventura, Cal., by 


Size, feet. 
The 


erect 


Chicago, Tl, will 
a modern garage and machine shop at 
Wabash 


Garage 


Interstate 


"620-2622 avenue 
$200,000, will 


the Los 


cost 


Cal., by 


A concrete car barn to 


he erected at Tos Angeles, 


Angeles Railway Company. 


The Smith & Watson Iron Works, Portland, 
new shop to be 
machinery 


Ore., is building a forge 


equipped with modern 
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Fire destroyed the sawmill of G. W. Barker 


& Sor t Milford, Me Loss, S60 000 
Phe Warren Woolen Company, Stafford 
Springs, Conn., will install a new waterwheel. 
Che ¢. C. Garrigas Machine Company, Bris 
tol, Conn will install boilers, engine and 








Me an First street, 
se h Boston, Mass ire in the market for 

eavy ind say 

Che ty J’itts Mass., is considering 


e inst i t f a new pumping station 
ind will use electric power pumps. 
Phe Waypoyset Manufacturing Company, 
Pawt et It I aking fine cotton goods, 
1 ere n ddi n t its plant 
rl iited States B in and Shuttle 


ld to s plant Is in tl market for 
vi engine 

Rogers & Hubbard Company, Middle 

I Cor inufacturing granulated raw 

t d till has had plans prepared 
ew ( vy n lortland 

l Mass sett i] eopathi Ilospital 

bos \l plating the erection 

ld ) ling in w 1 a heating 

s a ew eleval \ ( nstalled 


Oakland, I wi install a waterworks 


| \\ \I ) Foundry Company 
| Ix & Son will erect a boat-build- 
vy pla \ etor Wis 
ete Arinoy s ing a wo-story ma 
I s M ! te Wis 


Allentown, 


cinnati, 


y ) Is 
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John I. Beggs, of Milwaukee, Wis., will 
erect an electric power house at Menasha, 
Wis 

rhe Lima (Ohio) Mattress Company has 
had plans prepared for an addition to its 
plant. 


fhe Washington Ilagers- 


Md., will 


County 
install 


Hospital, 


town boiler, engine and 


pumps. 


Nest 


Loss, 


Fire the 


Woodworking Company, 


destroyed plant of the Van 
Van Nest, N. Y. 


S50,000, 


built to the 
Mana 


will be 
Mills 


addition 
Wabash 


A five-story 
plant of the 
Penn. 


Company, 


yunk, 


The Manchester Produce Company is erect 


new evaporating and 


Penn 


ing a Vinegar plant at 


Sayre, 
rhe 

BN. ¥ 

Michigan 


Washburn-Crosby Company, Buffalo, 


will another flour mill at 54 


street, 


erect 


Sash Door Com- 


New York, 


‘I Bronx 


pany, 


ie plant of the 
Adams 
vy fire. 


street, tronx, 


was dest roy ed 


The the Pittston 


plant o Slate Company, 


it Slatington, Penn., was destroyed by fire. 
Loss, about S30.000. 

rhe Tompkins Cove (N. Y.) Stone Com- 
pany is spending $200,000 enlarging and 


improving its plant. 


The American Type Founders Company, 
Jersey City, N. J., will build a two-story ad- 
dition to cost S50.000 

Toledo, Ohio, is preparing to extend the 
city filtration palnt Additional pumps and 
engines will be installed 

lire destroyed hoop factory, tie plug and 
stave mills of William Goldie & Co. Bay 


City, Mich. Loss, 
The 


lumbus, 


S15,000., 


Seeds Grain and HIay 


Ohio, whose elevator recently burned, 


Company, Co 


rebuild 
(Vt.) 


new 


is preparing to same 


The 


Ss erec 


Arlington Refrierator 


ting 


Company 
Will 


supplies 


i several buildings need 


woodworking machinery and 


rhe Diamond Clay Company, of Athens, 
Ohio, will locate a factory near East Clay- 
on for the manufacture of brick 

The Philip-Carey Company Cincinnati, 
Ohio, manufacturing asbestos materials, et: 


cate a branch plant in Allentown, Pern 


The Hydraulic Power and Manufacturing 
Company, Niagara Falls, AN. Y., contemplates 
making extensive additions to its power 
plant 

The Astoria (L. 1.) Heat, Light and Power 


Company has taken out building permits for 
w meter house, pump house and _ boiler 
rhe Seitz Automobile Truck Company will 


ect a plant in Wyandotte, Mich for the 
manufacture ot heavy commercial auto 
1 cks 

rhe I N. Burt Company, Buffalo, N. ¥ 
manufacturing paper boxes will erect a 
S75.000 addition to its plant at 1464-1490 


rhe plant of the Rubber and Celluloid Ilar 


ness Trimming Company, and the Rubbers>t 
rush Company, Newark, N. J... was destroved 
fire Loss, SVOO OOO 
The Atlas Brick Company, Roseville, O} 


has heen ineorporated to manufacture 
(C‘anital Shoooo0 Incorporators I) \I 
Moodie David Moodie. J Wililam Drayton, 
ete 

The Arlington Cement Tile Company \r 


incorporated by Wm 
(George W My 
tile 


Ohio. has heen 


Kimmell 


others, to manufacture and ce- 


wuet 
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rhe 1 


lumbus, Ohio, has 


ranklin Woodenware Company, Co- 


been Incorporated to man 


woodenware. Capital, $10,000. In 
H. M. S. Browne, 


mupson, ete. 


ufacture 
orporators, C Ilughes, 


H. bk. The 


fhe Toledo (Ohio) Webb Press Manufactur- 
ing ¢ iny has been inccrporated to manu- 
fa ine { ia printing machin Capital 
S50 .000 Incorporators, Chas l Williams 
J. G. Mackenzie, C. C. Chapma et 

rl Navy Department, Bureau of Supplies 
ind Ace nts, Washington, 1). ¢ wi pen 
bids Septet 4 fo ito nds drawn 
rod is Lin | nds dri nul ste 4,000 
pounds soft heet ste (schedule 2S0S) 

John Squi nsulting engine Sbeo 
Kk mond ave e, BL i N. 3 i lil 
i ear trom lanutacturers , ! nes { 
ting pressed-steel stampin et to used 
In the man iK re i guscien rOoVv { 

The Ve ( pany, ¢ 1d, Ohio, h 
been it ited to mat t ‘ al 
e el n li stora es Cap 
it e200 Inco t i ld HU 


Waddle, Frank C. Wood, 


et 

Phe ‘ ps Manor Electri Light Com 
pany, 1 ytown, N Y., has been incorpor 
ated to manufacture and distribute electricity 
Capital, So0,000, Incorporators, I I’. Ben 
jami Tarrytown; WD. Eide | insville, 
Ss. I ete 

I Va Kannel Revolving Door Compan 
Yardvill N a ias een in p ted to 
manu volving doors, windows, trans- 
s ‘ Capital, $500,000 Ine porators, 
T. Van Kannel, Yardville; L. W. Thompson, 
Yonkers, N Y., ete. 

rhe Na Department, Bureau of Sup- 
! nd A nt Washington, D. C will 


pen ds ©) } r 30 testing generators 
10 « ifers inclosed ar lamps ven 
tilating s $ ets and rings, ete. (schedule 
SSO) pressor (schedule 2005) 

Th Crown VPoin Brush Company, Crown 
Point. N ¥ has been incorporated to manu- 


ishes, rooms, mirrors, 
Inc 
Morrison, 


Hickok and 


facture and deal In 
it perce orporators, 


Jr of Troy, 
Robert 


etc Capital ~ 
Morrison nad ] n 
| a ae juds 
Crown 
The N 


Department, Bureau of Supplies 


and Accounts, Washington, DPD. C will open 
bids September 27 for four direct-current 
motors (schedule 2001), brass pipe fittings, 
copper pipe (schedule 2896), brass and steel 
tubing (schedule 2S00), brass tubing (s hed 
ule 2804), steel bolts and nuts, composition 
nuts (schedule 2S96), brass machine and 


screws (schedule OS). 


SOUTHERN STATES 


wood 


Arlington, Tenn., contemplates installation 
of waterworks system 

City of Maysville, Ky., will vote on issu- 
ance f $50,000 bonds for an electric-light 
plant 

The Henderson (N. C.) Powe Company 
will rebuild an electric-light plant recently 


burned. 
of Franklin, N. C.,. will vote op 


rworks 


The ety 


issuance of S$24.000 bonds for wate 


plans 


Harlan, Ky., is 
construction of an electr 


city of 
prepared for the 
light plant. 

rator Company, ¢ 


rhe Odorless Refrige 


tanooga, Tenn., | iwarded contract for the 
erectior f a $12,000 addition 

il Wauchula (Fla.) Manufacturing Com- 
pany will double the capacity of its crate 
factory. install irrel u et 

Bid vill t ¢ ived until S ‘ ) 
for \\ 115-horse wet I wo 
ari n ea 


AMERICAN 


WEST OF 


THE 


MACHINIST 


MISSISSIPPI 


Rippey, lowa, has voted to issue water- 
works bonds 

Harlowton, Mont., will install a water- 
works systet 

rhe Eldora (lowa) Granite Works will 
‘ ect 1 \\ ine 

rhe Clinton (lo ) Brewing Company will 


rhe | ( ] I 
ite ( l 
Los x r 

I - I 
lowa, i ing 


it ¢ da Ray i I 
rh hand 

& Ilirs I 

burned Loss, & 


Ca 
of a new ling 
t} ‘ ‘ ‘) 
’ ’ . 

con wi ‘ 


tr n G s \l 
It will 
| Mut i) 
‘ rR j 4 
Ine l 
rhe I ( 
ery le 
I \ 
| Ik \W 
will « f SO MM 


plates issuing $35,000 


Med 


1 be installed at Braw 


S1S,000, 


nent Comp: 


~ OOO.000 mill at 





in 





\ M ‘ | 
\l \ | ‘ 
\ \ 
| ~ ’ ~ { } will 1 


il tl 
known the Central Tire Cor 


CANADA 


S throy, Ont., will install pew water- 

The Mendel n Piano Company will erect 
u I t 

I \\ Ilen vill establish a x 

\\ 
N i) is in t 
‘ 

I M livd hh ic Cor ny Vv 
] \ 

}. 8. A & | t « 
Ont i I S60.000 

| Modern Power ¢ , mf 


‘) i) | nd Sooloo0 
Rt Register Compan I 
ild xg idditions 
| Lb j ( lu 1 kle l 
x aing its we \ 
bb. ¢ 
I 1. Ss. ( rent and Mat ss 
Red ID Alberta, is ex di 
Ottawa. Ont is in the market 


vdroelectric machinery 


pany, of Milton, 0 


* ’ anch factory at i’ } 

‘? 

| 1 Milton ra . ‘ 

N s W iv larg 

ies 

Reg - \ v lare ’ 
‘ f exten to 
its : 

! \ s ‘ 


Vl j S000 dest | 
1) ( j Lb ] er, 

i) } 
‘ ‘ ‘ r S n 
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The plant of the Maybee Woodworking 
Company, of St. John, New Brunswick, de- 
stroyed by fire, will be replaced immediately. 

The Western Canada fower Company, of 
New Westminster, B. C., is in the market for 
large quantities of electrical equipment of 
all kinds. 

Another unit for the production of pro 
ducer and water gas will be installed at the 


Intercolonial Railway shops, at Moncton, New 


Brunswick 


The Acadia Coal Company, of Stellarton, 
Nova Scotia, is in the market for large quan- 
tities of electrical machinery for driving and 
general lifting purposes 

W. P. MeNeil & Co., of New Glasgow, Nova 


Scotia, are trebling their bridge-building plant 


and will buy large quantities of modern elec 
trical machinery for lifting, et« 


The Nova Scotia Hydraulic Company, of 


which J. A. Clark, Halifax, N. S., is at the 
head. will be in the market for electrical 
supplies and equipment immediately. 

A large new science building in connection 
with St. Francis Navier College, at Anti 
gonish, Nova Seotia, will be equipped with 
$50,000 worth of the most modern apparatus 


























AMERICAN MACHINIST 


Boston Branch National Metal Trades As 
sociation. Monthly meeting on first Wednes- 
day of each month, Young's hotel. D. F. S. 
Clark, secretary, 141 Milk street, soston, 
Mass. 


Providence Association of Mechanical Engi- 


neers. Monthly meeting fourth Tuesday each 
month. Ek. C. Bliss, president, 91 Sabine 
street, Providence, R. 1 

New England Foundrymen's Association: 
regular meeting second Wednesday of each 
month, Exchange Club, Boston, Mass. Fred 


Stockwell, 
Mass. 


205 Broadway, Cambridgeport, 

Engineers’ 
Vania: 
mer 3 
Pittsburg, 


of 
meeting 
secretary, 


Society 
monthly 
Liles, 


Penn. 


Western VPennsyl- 
third Tuesday. 21- 
Fulton building, 


Superitendents’ and Foremen’s Club. of 


Cleveland; monthly meeting third Saturday. 
Philip Frankel, secretary, 310 New England 
building, Cleveland, O. 

Western Society of Engineers, Chicago, Il. 
Regular meeting first Wednesday evening 
of each month, excepting July and August. 
Secretary, Il. Warder, 1735 Monadnock 
block, Chicago, IIL. 
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Rate 25 cents per line for each insertion. 
14hout six words make a line No advertise- 
ments abbreviated. Copy should be sent to 

BUSINESS It EM reach us not lates than Friday for ensuing 
week’s issue. tusivers addressed to our care, 
DOD Pearl street, New York, will he for- 
rhe Frick Company, Waynesboro, Venn.,  {'‘ raed ippticante ae ae lee 
. aoe . 10 chich thei) Pe pites aie not to he 
has pla ed an order with Tate, Jones & Co., formarded, but replics will not be returned, 
Inc.. of Pittsburg, for a large plate-heating df not forwarded, they will be destroyed with 
furnace, Sx10. feet inside This will be G6 notice No information given by us re 
. " garaing anu advertises using hog number, 
equipped with the Kirkwood fuel oil-burning Original letters of recommendations or other 
appliances papers of alue should wot de nelosed to 
unknown corre spondents Only bona-fide ad- 
vertixe ents inserted under this heading Vo 
% my advertising accepted fio any agency, as- 
« a AC ' ‘ 0 ‘ ‘ ie ‘ 4 
TRADE Cy, I AL re > social ; j _tme idual charging a Jee jor 
hes stration, oi a Commission on wages of 
successful applicants for situations 
Ellery Twist Drill Company, Portsmouth, —_—e 
B. & Catalog fwist drills. Illustrated, 
$4 pages, 6x0 inches, paper. M Yer 2) a?) . ITS 
IVLISCELLANEOUS ANTS 
The Toledo Electric Welder Company, Cin- 
cinnati. Ohio Catalog klectric welders. Il- 
d, 36 pages, 6x? inches, paper Caliper catalog free. E.G.Smith, Columbia, Pa. 
Ni n Grinding Company, Worcester, Mass. We buy or pay royalty for good patented 
‘ ¢» No. &. Plain machines for cylindrical M™achine or tool. Box 282, AMER. MACHINIST. 
v ding Itiustrated, 156 pages, 6x9 inches, The “Gas Sever” brazing forge: cireular. 
ae J. ucas & Son, 2 Fox St., Bridgeport, Ct. 
i 
| Electro-Dynamic Company, Bayonne Wanted——-Work for serew machines and 
: nia ean : gear cutter. Box 775, AMERICAN MACHINIST. 
N | ( lars 36, S37 and 3s. Interpole 
e und constant-speed motors. — II- lizht, fine machinery to order; models and 
: electrical work specialty. E. O. Chase, New- 
d a N 
Na il Brake and Electric Company, Mil Wanted—No. 11% Pratt & Whitnev hand 
Wis Publication No. Sol. Ail mille second hand. The Oster Mfg. Co 
ao e] hick 
SSOrs Illustrated, OS pages, oxi : : ind, Ohio. 
ane Light and medium weight machinery and 
: duplicate parts built to det tools igs, etc 
It Iwit ( in and Manufacturing Com- Mact dy Mfg. Co., Amsterdam, N. ¥ 
peru Wore té Mass (Catalog No lw l’atents (" i Parker, VPatent Attorney, 
I ission chains and sockets Illustrated, ex-examiner Patent Office, 990 G St... Wash 
‘ re Ox? inches, paper ington, I). (. Write for Inventor's Handbook. 
I tt, Dexter, Me Catal No. 15 Wanted—A machine for threading screw 
: s ° caps; want to get the most uptodate rol 
ne . lathes | es . Fi 
S wine lj Illustrated, 4 made Send catalog and description to Box 
ox inehes, paper Catalog N» an NOS, AMERICAN MACHINIS’4 
ver gap engine lathes. Illustrated, 28 Wanted——No. 2 Cincinnati or Milwaukee 
Gx inches, paper. iniversal willer with all attachments ist 
’ in A-1 ondition and a argain spot 
~- cash Robert Gair Company Washington 
: re “kiva N 
Ke ys 7 \ ‘ M > r Ya larg Ion ish ae I ‘ I 
RTHC IMING EETINGS porters havin howroo! : ~ peal { 
‘i phy Ss ia) iM ~ nr 1 ts Ith tale 1 
Is itain, France, Germany Italy India nd 
fapan is wanting wood agencies ” ma Ine 
i ’ > Lr i] — 
— o mt Park. tools of all kinds. Box 188 Amer. Macs 
\ ( Ame "> West Phi \ Wanted \ st iss f nadry erintend 
New York City ent to take charge « nd Maase 
MI : | I a ae ! ist ha eet ene) S4i0M) te 7 
‘ ! i owne t s “3 1D 
‘ ! Chote yh an I] t , 
\ Yo Cj iE. Hildret ; | high-grade man on jobbing 
\\ t Ml ? een ee tox 4 AMERICAN MACHINES 
I | S ss in sn f nos 
re = I’) n ae ak ye mn a i ols a eady 
A ian - , ee Behe: ise requires additional 
¥ \ wi + : 19 capita enlarge output and extend mar 
. Ket g ul opportunity on fa rable terms 
\ ~ ' Mec! ul Engine rn tive ent partner with S25.000 to 
t econd ‘I la Calvin \ ered CMD Box 956. AM MACHINI 
=) We I th stre "} | , 
\ ’ ‘ ‘ son power plant o1 achinery ! 
\ \ eoine to time awaiting new parts 
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- from makers, or will you let us weld them at 
one-fourth to three-eighths cost of replace 
ments? Re-shipment within 24 hours. Oxy- 
acetylene process, producing homogeneous 
weld of cast iron. No charge unless success- 
ful. Waterbury Welding Works, Waterbury, 
Conn. 








HeL_e WANTED 








Classification indicates present address of 

advertiser, nothing else. 
CONNECTICUT 

Wanted—An expert on boring mills and 
planers as working foreman; must be ene! 
getic and A-1 on drawings. tox 990, AM. M. 

Wanted—-Salesmen to handle ona generou: 
commission basis, a well advertised and 


quick selling line of lathe tools; commissions 
given on all orders received from prescribed 
territory ; send references with reply. Address 
“R. TT. AMERICAN MACHINIST. 
Wanted—-Salesman experienced in machin- 
ery or electrical lines to sell new line of ‘port- 


able electric tools on liberal commission 
basis; will allow definite territory to the man 
who will really work it; we know what can 
be done with this line and want a hustler to 
do it. Box 946, AMERICAN MACHINIST. 
Wanted—For England in mills making 
brass and copper tubes, plates and rods, a 
competent overseer; a clever millwright with 
uptodate knowledge of methods of manufac 
ture and capable of applying same, is the 
person required; state age, qualifications, 


previous situations and salary 


required. Care 
“Roller,” BP. O. Box 459, 


Hartford, Conn. 
ILLINOIS 
Experienced 
also a machinist 
equipment. Fetzer 


Wanted 
maker ; 
electrical 
field, Il 

VVanted 
growing 
Town of 
Box 3s, 

Wanted 
perience in 
chine parts; 
and modern 


general pattern- 
acquainted with 
& Co., Spring 
An assistant superintendent = |y 
manufacturer of sheet-metal goods. 
lomo: ISO miles from Chicago 
AMERICAN MACHINIST. 

Chief inspector; man_ with 
modern system of inspecting 
only man with large experi 
methods considered. co 


ex 
ma 
ence 
Rey 


nolds, 218 West Superior St., Chicago. 
Wanted—A thoroughly capable and experi 
enced machine designer and draftsman: one 
who has had experience in building auto 
matic machinery give age, experience and 
salary expected in repuly. Box 966, AM. M 


Wanted—tVirst-class man used to heat-treat 


ment of nickel and other alloy steel; must 
be fully conversant with use of pyrometer: 
good position for right man. Answer, giving 


full experience. F. 
Superior St., Chicago, Il. 


Rey nolds, 21S West 


MASSACHUSETTS 
High-grade 
with large experience 
practice for permanent position with a large 
manufacturing concern in Massachusetts. 
State age, education, experience and salary ex 


Wanted designing draftsman 


in steam engineering 


pected by addressing Chief Draftsman, Box 
950, AMERICAN MACHINIST 
Wanted—Salesman experienced in machin- 
ery or electrical lines to sell new line of 
portable electric tools on liberal commission 
basis: will allot definite territory to the man 
who will really work it. We know what can 
be done with this line and want a hustler to 
to do it. Box 945, AMERICAN MACHINIST. 
MICIIIGAN 
Wanted—At once, draftsman with at least 


two vears’ experience on gasolene engine and 


engine jig work: none but first-claSs man need 
apply. Box 917, AMERICAN MACHINIST. 
NEBRASKA 
Wanted—-One machine room foreman: one 
expert cost accountant: one assembling de 
partment foreman, one with experience on 
automobile friction transmissions: all must 
be men with several years’ experience in sim 
ilar positions: men 35 to 45 years of age 
preferred. Box 963, AMERICAN MACHINIST 
SEW JERSE. 
Wanted—Salesman familiar with the sale 
and manufacture of some good special line of 
machinery capable of profitable development 
for a modern plant. Address “Tractical,” 


AMERIK AN 
Wanted 


MACHINIS’ 


Mechanical engineer, familiar with 


some good line of machinery which could be 

taken up and developed by a well equipped 

feundry and machine = shop Address with 

particulars, “Reliable.” AMERICAN MACHINIST. 
NEW ‘i ! 

Wanted—Three good all-around machinists 
for general repair work. Apply latch Co., 
1 Thompson St., New York 

Draftsman—Experienced on tools, jigs and 
fixtures Apply Mergenthaler Linotype Com- 
pany, 24 Ryerson St., Brooklyn 
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Wanted—An all-around machinist, prefer 
an elderly man willing to work for moderate 
wages at light steady work. Give references 
and full particulars. tox 951, AM. MAcH. 

Wanted—Steam and board drop hammer- 
men; state experience and where employed 


last; also a drop-forge foreman; must be A-1 
man. Address reply to Superior Motor Vehi- 
cle Co., 1449 Niagara street, Buffalo, N. Y 


Wanted—Toolmakers, first class on model 
and special automatic machine work; good 
pay and steady work to competent men; give 


vicinity of New 


age, experience and reference ; 
MACHINIST. 


York City. Box 978, AMERICAN 


Foreman 
Gridley automatic, 


using 


wanted for department 
semi- 


Potter & Johnston 
automatics, Warner & Swasey hand screw 
machines; must be a hustler and good pro- 
ducer in quantity of high-grade work; appli- 
cations strictly confidential. Box 960, AM. M. 


Wanted—Steel stamp cutter; must be cap 
able of doing any kind of work in that line 
and doing it well; no boozer; steady work to 
right man; state age. family, experience, 


wages wanted; if convenient, send samples of 
work. Address “Stamp Cutter,” AM. MACH. 

Wanted—Assistant superintendent wanted 
for automobile factory; must have practical 
knowledge of machinery, be a hustler and 
good producer in quantity of high-grade work ; 
give full information as to experience, etc. ; 
applications treated strictly confidential. 
959, AMERICAN MACHINIST. 








NORTH DAKOTA 
Mechanical engineer and instructor to teach 
experimental engineering, kinematics as as- 
sist with machine design in state university 
salary one hundred dollars for nine months; 
to insure reply send photograph, state age, 
nationality, condition of health, college de- 
gree and full statement of qualifications, also 
references. Address Calvin H. Crouch, Dean, 

Grand Forks, N. D. 

OHIO 
wanted in a grey 
tons per day. 
MACHINIST. 

Wanted——Draftsman who has had experience 
on compressors and Corliss engines; state age 
and experience. The Heisler Co., St. Marys, O. 


Wanted— Draftsman familiar 
room practice, October 15; location northeast- 
ern Ohio state age, qualifications and ex 
perience fully. Address Vulcan Furnace Com- 
pany, Ellicott Square, Buffalo. 

Wanted—-Superintending foreman of ma- 
chine shop, northeastern Ohio, October 15. 
State experience, qualifications fully, specify- 
ing age and compensation required Address 
Vulcan Furnace Co., Ellicott Sq., Buffalo, 


Wanted—-First-class machinists, toolmakers 


iron foundry melt- 


Melter 
Address Box 57, 


ing twenty 
AMERICAN 


with boiler- 


die sinkers, lathe, planer, drill press, screr 
machine, boring and milling machine oper- 
atcers, wood patternmakers, brass molders, 
polishers, buffers, finishers, spinners, mili- 


wrights, hammermen and blacksmiths whe are 
positions or desirous of improving 


seeking 


yn those which they have, to register their 
names and addresses with the free Employ- 
ment Department of the National Metal 


Address Commissioner's 
Bidg., Cleveland, O. 


Association. 
605 New England 


Prades 
Iflice, 
PENNSYLVANIA e 
Floor 
rk. 
Penn. 


and fitters on ma 
Machine Tool Co 


hands 
Colburn 


Wanted 
chine tool w 
Franklin, 

Wanted—-First-class foreman to 
of assembling: must have had a 
record as foreman: will pay 81 
Box 953, AMERICAN MACHINIS1 

Wanted—Draftsman, with expe« 
signing horizontal double-acting 


take charge 
satisfactory 
month. 








rience in de 
ammonia 


compressors ; state age, salary and experience. 
tox 969. AMERICAN MACHINIS 

Wanted—tl irst-class man as inspector: one 
with some automobile experience preferred: 
first-class position for man who can come 
well recommended. tox 54. AMI Macu. 


Rlacksmith foreman for Philade!phia plant : 


fully experienced and competent to take en- 
tire charge of 200 men and thoroughly fa- 
miliar with heavy forging machines, steam 





drops, bulldozers, ete. tox 905, AM. Mac 
Wanted—Planer hands competent to pro- 
duce maximum amount of work on medium 
and large planers: to such men we can offer 
adv employment, 60 hours per week: good 
res: in answering state age and experi- 
location western Pennsylvania tox 





AMERICAN MACHINIS' 


Wanted—First-class assistant superintend 


ent in machine shops employing about 300 
men: must have engineering abilitv and cap- 
able of producing economical results on = job- 
bing work, as well as thoroughly understand 


address 


salary expected, 


tools: 


ing the operation of machine 
reply, stating age, experience, 


ete. Box 967, AMERICAN MACHINIS1 
The Monotype School is maintained to 
train young men to meet the constant de- 


our type easting and 


operators of 


mand for 


AMERICAN MACHINIST 


composing machine; these operators do so 
well that we receive more applications for 
places than can be filled; these qualifications 


carry most weight: Common sense, automatic 
machinery experience, printing office experi 
ence, type foundry experience. Full partic 
ulars will be furnished to inquirers who fur 
nish the same information about themselves, 
and mention this paper. Lanston Monotype 
Machine Co., Philadelphia. 
WISCONSIN 
Wanted—Draftsman, bright young man to 


a small drafting room. Address 
MACHINIST. 


monitor 


take charge of 
“A. Z.,”"° AMERICAN 
Foreman 


wanted for department ; 


must be strictly first class in every respect, 
none other need apply; steady work and good 
pay for the right man. Address Box 34, 


AMERICAN MACHINIST. 
FOREIGN 


The Commonwealth Government, Common- 
wealth Offices, 72 Victoria’ street, London 
S. W., invite applications for a manager of 
small arms factory, Lithgow, New South 
Wales, Australia Age not to exceed 45. Tes 
timonials, statement of service and qualilica 
tions for post required. Vrevious experience 
of manufacture of small arms” essential 
Candidates have to undergo medical examina- 
tion Salary “£750. Applications to be ad- 
dressed Secretary, Defence Department, Mel- 
bourne, Australia, to arrive not later than 
October 31 








SITUATIONS WANTED 








a 


Classification indicates present address o 
advertiser, nothing else. 

COLORADO 
man of wide practical experi 
installing and repair 
machinery position 


Wanted—By 
ence in’ manufacturing, 
ing mining and power 


with company who can appreciate results: ex 
perienced in handling men Address “Prac- 
tical,” 329 Commonwealth Bldg. Denver, 
Colo. 
ILLINOIS 

Wanted— Position as general superintend- 
ent: have had a large experience designing 
and building gas engines. Box 925, AM. MA, 


MASSACHUSETTS 


Man, 324 technical education, 


vears old 


brought up through shop and drafting room 
to head draftsman, then superintendent in 
small plant manufacturing medium-size ma- 
chinery, wants position with larger concern 


as assistant to superintendent or in production 


department Box 986, AMERICAN MACHINIST. 
NEBRASKA 


Mechanical draftsman with 14 years’ ex- 


perience, wants position. tox 976, Am. Ma. 
NEW JERSEY 
Draftsman, experienced on tool work, also 
shop experience, desires to change. Box 98s, 
AMERICAN MACHINIST 
lbraftsman, ten years’ experience on auto- 
matic and special machines; A-1 man. Box 
OS9, AMERICAN MACHINIST 
Energetic designer with patented machine 


capital, or estab 
make an addi 


with 
Wish to 


reliable partne 
lished « mpany who 
Rox OSS 


seeks 


tion AMERICAN MACHIINIS1 
Draftsman, mechanical, German technical 
school graduate, three years’ shop and three 
years’ drafting room experience, wishes posi 
tion as detailer with automobile manufac 
turer; ambitious. Box 979, Amer. Macu 
Wanted——-VPosition as draftsman by man ex 
perienced in the design, erection and opera 
tien of suction gas producers and gas en 
gines: trade school graduate and Interna 
ticnal Correspondence Schools student pres 


y SIOSO; age 25 Box 


OSD, AM MIA 


chief drafts 





ent sala 


Assistant superintendent or 


man: accurate hustler: American; 37: seven 
years’ shop and 15 years’ office experience 
on keyboard and automatic machinery ex 
cellent references Box 272, Dumont ] 


education 


technical 


Mechanical engineer 
22 vears’ experience in hydraulic, pneumatic 
and general engineering, shop work, ete le 
sires position a chief engineer or master 
mechanic Box 962, AMERICAN MACHINIS’ 


First-class jig 
years’ practica 
partments of well org 
position with company m: 
boat engines or automobiles. 


md tool designer, with 10 
experience in various 4 
anized Tas 
inutacturing motor 


tox 973, Am. M. 


tories, desires 


NEW YORK 

Salesman, mechanical engineer, university 
graduate, five vears’ traveling experience, de 
position Box O55 AVER MiIacu 


sires 





on 


executive position ; 
industry ; entirely 
MACHINIS1 


Advertiser, 35, desires 
preferably in patent-based 
competent Box 5, AMER. 

Machine shop looking for a posi 
tion, up to date and a lirst-class ref 


foreman 
hustler ; 


erences Box 70, AMERICAN MACHINIST. 
Designer, specialist on commercial trucks, 
will change position; $25 at start: New York 


preferred “A Z,” Post Office D, Brooklyn. 


Draftsman with long experience in machin- 
ery and mill work, wishes position; New York 
or vicinity tox YS1, AMER. MACHINIST. 


large man- 
expert- 
pt ne 

pol, 


Mechanical superintendent of a 
ufacturing plant, with twenty years 
ence in general machine and foundry 
tice, desires making a change. Box 
AMERICAN MACHINIST. 


Mechanical engineer, technical graduate, ten 


years’ experience on marine and gereral en 
gineering, shops, construction and drafting 
room, desires progressive position, Box tS4, 
AMERICAN MACHINIST 

Mechanical engineer, experienced in tools, 


and time setting, 12 
’ responsible manufactur 
ing and commercial positions, desires change. 
Box YS0, AMERICAN MACHINIST 

Foreman machinist, 15° | 
experience, executive 


operations, equipment 
years’ experience in 


years’ all-around 
ability, ener 


first-class 


getic, thoroughly reliable, wishes position 
with prospects ahead: best of references 
given. Box YS2, AMERICAN MACHINIS1 

Brass and bronze foundry superintendent 


desires position ; experience 16 years lore 


man, machinery, plumbers” supplies, chande 
lier, steam and water and art bronze: A 
metal mixer. Box 971, AMER. MACHINIS’ 

Sheet metal superintendent and == factory 


manager desires change; vicinity New York 


expert in steel, brass and metal stampings 
every description; uptodate tools, dies and 
special devices for same; capable executive: 
fully competent Box 974, AMER. MACHINIS*®. 


over 
type 
auto 
experi 


engineet age os 
adding machines 
medium and light 
especially strong on 
mental work and originating of new machin 
ery, Will consider change; location immatet 
ial. tox YLS, AMERICAN MACHINIS1 


Designer, graduate 
12 years’ experience 
writers, fine devices, 
matic machinery 


OHIO 


specialist 
lye 


Time setting and instruction card 
solicits correspondence: can show remarka 
record of increased production at 
Box 042, AMERICAN MACHINIS1 

Foreman tool 
ent: a thorough 
most 


reduc ed cost. 


and diemaker or superintend 
expert on the design of all 
uptodate methods of die 

jigs, ete.; good organizer with 
executive ability in shop management ‘ 
and recommendations, Box 
MACHINIST. 


classes of the 


making 





cellent references 


Yio, AMERICAN 


PENNSYLVANIA 

















Mechanical engineer desires to change: ex 
perienced in developing ideas and devising 
means and methods of doing work system 
atically and cheap. tox HOS, AMI Macu 

Works manager or superintendent desires 
change can show results in manufacturing 
either light or heavy work, as | am capable 
of bringing a factory strictly up to date with 
out excuses Box 961, AMER. MACHINIST 

Mechanic expert 39: long experience as 
tool and die maket foreman, designe 
stampings to take place of castings, labor-say 
ing devices for a purposes; automatic sheet 
metal and wire forming machinery has it 
ventive and cost figuring ability knows how 
to handle help best of references Box 77 
\ IAN MACHINIS’ 

. 
“ 
For SALE 

l Sale Latl drill pun rue et 
Box 72 \ \N MAcHINI 

l Si: Sere manutacturing sine 
eX nt nity and pl 
price iss ichinery 

I Sal Phre« return tu lal ers, 

anufact ml vy Riter Bros Buffa N \ 
1) 72x16 feet © inel each r with 

xt ix 4 s; inspected by Travelers 
Indemnity ¢ Ilartford, Conn 9 
! eam p ‘ ers in good condition 

n de! | 1 two to three months tna 
COT nm om tion t Buffalo Bolt Company's 
plant N 1! ronawanda, N 

An opportunity to start a machine shop: 

‘ fl f r departments for sale, 

! sud to establish out isiness it is 

il! and profitable work, but as we are de 
voting ourselve to heavier work, we offer t 
sell for S2000, all the drawings, patterns, and 
tock of finished and partliv finished parts 
nd rough material (inventories over S000) 
eh lars, electrotypes, special machinery and 
fixt ind an established trad Address 
Sipp M hine Companys Pater n, N ] 
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alks With Our Readers 











By the Sales Manager 





Do you realize how many 
manufacturers profit by our 
thoughtlessness or our indiff- 
what we 


erence to getting 


know we ought to have? 


This was brought forcefully 
to our attention a short while 
aZo. 

We called on a manutfac- 


turer and discussed adver- 


tising with him. 


Pointed out the advantages 
of having as friends the live 
wires in the machine-making 
field the readers of the 
AMERICAN MACHINIST. 

Showed him what a tre- 


mendous force advertising 


was in creating good will. 


Provided he had a tool that 


ee 


would back up his claims. 





He listened = attentively 
until we came to the impor- 


tant subject ot copy. 


We asked him if his tool 


would do as accurate and 


rapid work as a well known 


make advertised near this 


page. He was honest enough 


to say “No.” 


We asked him if it sold at 


a lower price. 


He replied ““No”’—not to 


the user. 


Then we asked him how he 
sold his tools in competition — 
what excuse he had for being 


in business. 


He let out the secret. 


He had an agent who repre- 
sented a few advertised lines 
of tools. 
used as 


Tools that were 


bait to catch the unwary 


buyer. 


The agent talked the adver- 
tised tools kept them in the 
foreground because the buver 


had confidence in them. 


Then, when they got the 


order for the entire shop 


equipment, they sandwiched 


in with a number of these 
good tools some of the name- 
less variety—on which there 
was more profit, but which 
would not stand the test of 


continuous advertising. 


Many dealers appreciate 
the fact that it doesn’t pay 
to do this now—more and 
more will when they know 
that their ultimate gain lies 


in having satisfied customers. 


Yes, there are a few good 
tools that are not advertised. 
But remember poor tools can 
never be continuously adver- 


tised ? 





So, does it really pay to take 
chances when the best can be 
obtained without costing any 


more ? 


Buy advertised equipment 
—specify it in all of your 


orders—then you are safe. 


Say you saw tt in the Amert- 
can Machinist. 
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Pees Bee. OO. ccucecese 112 
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Chains, Driving 
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Niles- Be me nt- Pond Co. 


Horton & Son Co., 


Niles-Bement-lPond Co. 


ie ore Planer 


Niles Rement Pond Co. . 





Cireuit Breakers 


Brown & Sharpe 





Williams & Co., J. 
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Chain Department 


Roller Chains, Block Chains, Chain Belts, Quiet Chains, for Auto- 
mobiles, Commercial Cars, Motorcycles, Bicycles, Machinery, etc. 










Machine Department 


Hand (feed) Milling Machines, 20-inch Water Tool Grinders, 
Keys and Cutters for the Woodruff Patent System of Keying, 
Presto Drill Chucks, Collets and _ Friction Tapping Devices. 
















































The Whitney M’f’g Co., Hartford,Conn. 
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The heavy, rigid construction of the machine 
coupled with the high belt speed and large belt 
contact adapts it essentially for the heavier class 


of tool room work. 
B. & S. 


No. 2B 
Heavy 


Nee) «Plain 
it we. Milling 
Machine 


With 
Constant 

Speed 
Drive 



































The base of the machine is exceptionally heavy and the metal distri- 
buted in such a way as to provide against any strains. The spindle, in 
particular, is housed by the heavy walls of the frame, thus doing away with 
all danger of any spring in the bearings. 

A driving pulley of large diameter with an exceptionally wide belt, to- 
gether with a pulley of the same size on the countershaft, gives high belt 
speed and large belt contact. The constant speed drive gives the machine 
the ability to pull heavy cuts. 

Send for circular giving full description. 


Brown & Sharpe Mfg. Co. 


Providence, R. I., U. S. A. 
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No. 1} Universal Grinding Machine | 











10-inch swing, 30 inches between centers 


“Standard” Expresses It 


The word “Standard”’ best expresses the line The type of ‘‘Landis’’ shown embodies many 
of Landis Grinders. For Landis Grinders are new features and improvements, enabling accurate 
looked upon as standard wherever Grinders are and highly finished work to be produced rapidly 
used. The name *“‘Landis’ and the word “‘Stand- and ec momically. It combines both an external 

we ; ee and internal grinder, is specially adapted for tool 
ard’’ should always be linked together—each signi- room service, and is also an excellent machine for 
fies the same thing. general manufacturing. 


Will you let us send you Catalog A? 


Grinding Side 
Teeth Of 
Milling Cutter— 
Right-Hand 
Operation 





Landis Tool Company, Waynesboro, Pa. 


= New York Office, Fulton Building, 50 Church Street, Walter H. Foster & Co., Managers. 
: Foreign Agents—C.W. Burton, Griffiths & Co.. London and Glasgow Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg 
Copenhagen and Budapest. Alfred H. Schutte, Cologne, Brussels, Liege, Milan, Paris, Barcelona and Bilbao A. R. Williams Machinery 
Co., Toronto. Williams & Wilson, Montreal, Cannda 
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e e ° No 127 D. 
Morse Twist Drill & Machine Co., Morse Twist Drill Gauge. 


New Bedford, Mass., U. S. A. Millimeter Sizes 1 to 13 


‘‘Morse’’ 
Gauges. 


WLLIMETER DRILL GAUGE 


Price, $3.00 Each. 


No. 127 E. 
af Decimal Equivalents stamped on the reverse side of this gauge, 
Morse Twist Drill (Gauge. Furnished either black or polished 


Millimeter Sizes 1 to 6 


1112 13 14 18:16 17 18 19 2 


36 85 B84 33 32 31 


“MORSE” GAUGES include Adjustable Caliper, 
Morse Taper, Plug and Ring, Standard Reference 
.Disks, Tang Gauges for short shank sockets, Twist 





@r-ete: » 


Drill Gauges in Fractional, Letter, Number and 


MILLIMETER DRILL GAUGE 





aeemeees Millimeter sizes. These are fully illustrated in our 
Price, $2.50 Each. 1910 catalogue. Copy sent on request. 


Decimal Equivalents stamped on the reverse side of this gauge. 


Furnished either black or polished 





























fi 
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A 7aN LA. rN FN FAN N 


We carry in stock all the triangular sizes suitable for the G. R. Lang 
Company’s (Meadville, Pa.) Tool Holder in both 


NOVO | AND 
NOVO-SUPERIOR 


High Speed Steels. ‘The durability of these steels is three times higher than that 
of any other High Speed Steels. Results are guaranteed. Send usa trial order. 


HERMANN BOKER & COMPANY 


101-103 DUANE STREET, NEW YORK CITY 
Chicago Warehouse, 217-223 North Desplaines St. Montreal, Canada, Warehouse, 332 St. James St. 


Pacific Coast Agents—The Pacific Tool & Supply Co., San Francisco, Cal 
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Seneca Falls Mfg. Co........ 100 
Patterns and Models 
Pe, Wx Monatededsadeees 78 
Phosphor Bronze 

Lumen Bearing Co.......... 117 


Pinion Cutters 

Sloan & Chace Mfg. Co....... 97 

Stark Tool 

Pipe Cutting and Threading 
Machines 


Bignall & Keeler Mfg. Co .. 90 
Tn a oe Cia cceeevsae 90 
a a ee 90 
LanG@is Machine Co.....<<«<+- 89 
Niles-Bement-Pond Co. .48 and 119 
Saunders’ Sons, I).......... 102 
Standard Engineering Co..... 89 
Stoever Fdry. & Mfg. Co..... 90 
United Engineering & Fdry. Co. ot 
Wiley & Russell Mfg. Co..... S. 
Pipe Fitters’ Tools 
I a i te Wee 82 
Cleveland Twist Drill Co., 

4th cover 
NE MO athe with ese aie e es 90 
Pee Ce Pi sccncwes ne 102 
ee TOOl CO... soc cccces 26 
Bee BP. OO, cc ccncucens 73 
Wells & Son Co., F. E....... 100 
Williams & Co., J. H..91 and 113 
Piping, High Pressure 
Whitlock Coil Pipe Co....... 114 
Planer Attachments 
Cincinnati Planer Co........ 35 
ES Oe ea a ee 28 


4S and 119 
Reed Co., F. Diuesacowmeun ae 


Planer Tools 
Armstrong Bros. Tool Co.....127 
Planers 
American Tool Works Co me S 
Seeeen Bete CO. ccc cccccss 9 
Cincinnati Planer Co...... . B85 
Cleveland Planer Works...... 92 
Detrick & Harvey Mach. Co... 94 
Fitchburg Machine Works.... 100 
Flather Planer Co., Mark. 93 
aS ee err res .. 
Hamilton Machine Tool Co. . 33 
Harrington, Son & Co., Edwin. 98 
Hlendey Machine Co......... 65 
eee, Cente Ge OB. ac cccccecese OF 
Manning, Maxwell & Moore... 76 
se See 98 and 118 
Motch & Merryweather Machy. 
DE (ot ea eieten 6 wee ae male aa 118 
New Haven Mfg. Co......... 99 
Newton Machine Tool Wks 19 


Niles-Bement-Pond Co. .48 and 119 


Pratt & Whitney Co., 

2d cover. 3, 43 to 47 
Prentiss Tool & Supply Co...118 
Rockford Machine Tool Co.... 94 
memees & CO.. Wilh. cc ccccecas 32 
Eee af re 120 
Vandyeck Churchill Co....... 74 
Woodward & Powell Planer Co. 93 
Wormer Mehry. Co., C. C 19 
Planers, Drive 
Wheeling Mold & Fdry. Co... 94 


Planers, Parallel 
Walker & Co., O. S... 


Planers, Portable 

Morton Manufacturing Co.... 92 
Newton Machine Tool Wks... 19 
Niles-Bement-Pond Co. .48 and th 
Underwood & Co., ee 


.4th cover 


Planers, Rotary 


Newton Machine Tool Wks. 19 
Niles-Bement-Pond Co. .48 and 119 
Oe WR, 6 on nenecs 32 
Tindel Morris Co... ........ 7 

Underwood & Co., H. B..... 106 
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No. 3 Universal 
Miller 


EEDS 3ox1ox19” all automatic, with 
positive roller chain drive. Working 
surface of table, 48}”x11”. Main 

spindle has taper journals running in an- 
nular bearings fitted with ring oilers. 
Knee rigidly braced and has projected 
bearing on column of machine. Elevat- 
ing screws telescopic. Table feed screw. 
fitted with ball bearing thrust. Dividing 
head spindle travels through an are of 
216 degrees. Head has tool steel worm 
running in oil bath. Is tested for accu- 
racy in divisions on an 8” diameter plate. 
All feeds and reverse of same within easy 
control from front of knee. 











A first-class miller in every particular. 
Fully guaranteed. 


The Hendey Machine Co. 
Torrington, Conn., U.S. A. 


General Agents for United States, Manning, 
Maxwell & Moore: C. W. Burton, Griffiths & Co., 
London, for Great Britain; J. E. Chabert & Co., 
Paris, France; Schuchardt & Schutte, Berlin. 

















You ll Have To Buy A Bath Grinder 
Before Long—Why Not Get It Now? 





OU’LL, have to buy it be- 
7 cause you can’t afford to 
grind any other way. 
This Bath Duplex has revolu- 
tionized internal grinding. It 
grinds a straight and taper hole 
at one setting, thus saving time 
and insuring accuracy. It is 
the “‘one-place machine”’ for all 
kinds of grinding—the range is 
practically unlimited. It 
grinds 2 pieces at one time with 
one operatoz, uses coarse wheel 
to hog stock, finer one to finish, 
etc. 





The Bath Grinder Company, Inc., Fitchburg, Mass., U. S. A. 


open. Qmert Herbert 14 Yamashitacho, Yokohama Northern and Eastern Germany and Austria-Ilungary, Schuchardt & Schutte 
18 Calo A ~yaeaee and Southern Germany, Switzerland, Holland, Belgium, France, Spain and Italy Alfred H. Schutte, Neumarkt 
8. Behn ) is t 
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The R. AK. LeBlond Machine Tool Co. 


Cincinnati, Ohio. 


DOMESTIC AGENTS—C. C. Wormer Mehry. (C Detroit. Mich J. L. Osgood, Buffa us. ¥ rhe W. M. Pattison Supply 
Co., Cleveland, O I I. Satterlee Co., Minneapolis, Minn rhe Hendrie & Bolthof! Mfg. & Supply Co., Denver, Colo Portiand 
Mehry. Co., Portland, Ore Caldwell Bros. Co. Seattle. Wash Smith-Booth-Usher ¢ Los Angeles, Ca Kecles & Smith ¢ 
San Francisco, Cal Niles-Bement-Pond Co., New York, Birmingham, Philadelphia, Boston, Pitts g, Cl tL Hamilton, O. J. W 
Wright & Co., St. Louis, Mo., Kansas City. Mo Thomas S. Bowles, Norfolk, Va Olive Hi. Van Horn, New Orleans, La 
Dodson Mfg. Co., Torreon, Coah., Mex. General Supply Co., S. A.. Mexico D. F., Mex. General Supply (« Ltd., Ottawa, Can 

FOREIGN AGENTS Ducas & Co Austria-Hungary Mitsui & Co... Japan Benson Bros Melbourne Australia Van Riet 
schoten & Hlouwens, Rotterdam Holland 1. Lambercier & Co (Jeneva, Switzerland Ih Fries & (*¢ Ltd Diisseldort (rer 
many Milan, Italy Louis Besse, Paris, France Henri Benedictus, Antwerp, Belgiut Hiugo Tilquist, Stockholm, Sweden 
Ss. G. Weinberg, St. Petersburg, Russia Overall, MeCrayv, Ltd... Svdnev. Australia Nielsen & Winther, Copenhagen, Denmark 
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This Book 
Is Yours 


For The Asking 


Our 200-page Catalogue of 
**‘Bolts, Screws and Supplies” 


os sean revised to date, will be forwarded without 
re, sce charge to all who purchase or specify this 
line. 

Each of the 200 pages contains velealile in- 
formation and interesting data, and the book 
Machine Bolts as a whole is a veritable encyclopedia. 


d Screws 
Machine Screws 
Carriage Bolts 


ong A gy In asKing for copies, please mention 
Nuts of all kinds Catalogue No. 2862. 
asners 
Rivets 
Burrs 
Escutcheon Tins 
Nails Hammacher, Schlemmer @ Co. 
Seay Super ees Cate Hardware, Tools and Supplies 
Rope NEW YORK SINCE 1848 
Shovels 4th Avenue and 13th £ treet 































Slitting Saws 


Our Saws for metal work can be relied on to give the most satisfactory 
results. They will not bind and stick in slots as the sides are concaved 
and they are accurately ground to make them run true and cut true. 
We have many sizes in stock but make special saws adapted to every 
aie purpose, and when used in 
\ angs we should have this in- 
“oo rag om 2 | Deine Our facilities and 
: our experience in this class of 
work guarantee perfect cutters. 
Catalog Mailed on Request. 















Union Twist Drill Co. eS 


Ss The Cutter Makers Athol, Mass., U.S. A, \p 








New York Store: 54 Ws arren St., E. W. McKeen Boston Agents: 25 werchase St.. E. T. Ward & Sons. Philadelphia 


Store: The Bourse Chic ago Store: 547 W. Washington Blvd... W. G. Lunge Mer 

FOREIGN AGENTS: my Alfred H. Schutte, 22-24 Rue de Petits Hote el. I’ — England: Chas Neat & Co., 112 
Queen Victoria St.. Landon Agents for Sweden Wilh. Sonesson & Co., Malmo, Stockholm and Gothenburg Agents for 
Denmark, Norway and Finland: Aktieselskabet Wilh. Sonesson & Co., Copenhagen y City and Freeport \us tre alia Thos 
McIherson & Son, Melbourne. Agents for Germany : Schmidt & Clemens, Frankfort, a./m. Japan: Andrews & George, Yokohama 
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Niles-Bement-Pond Co. .48 and 119 
Queen City Mach. Tool Co... 94 


Vises, Universal Machine 
tecker Milling Machine Co., 
23 and 84 
Brown & Sharpe Mfg. Co.., 
55 and 4th cover 
Graham Wile. CO. .cccccccess 90 
parmmer Chuck Co..ccccvcess SO 


Vises, Wood Workers’ 

Hammacher, Schlemmer: & Co. 65 

Pr Ch. CO ciadeeeseve 90 

Pratt & Whitney Co., 
2d cover, 3, 483 to 47 

Voltmeters 

Ec See 4th cover 


Wash Stands and Bowls 
Manufacturing Equipment and 
Engineering Co pakee ie 


Milton Mfg. Co 


Watchmen'’s Clocks 
OR. ss sctueseduas 126 


American Tube & Stamping Co,127 
Welding Products Co., 

Ist cover and 116 
Garwood Electric 7 
Industrial Oxyge 


Toledo Electric 
Welding Machines 


Toledo Electric Welder OB. cae 


Wire-Flattening Mills 


Wire-Forming Machinery 


Manville Mach. 


Nail Machinery 
Straightening 


Wood Working 
Klusman & Co 
Maxwell & Moore 
Niles-Bement-Pond Co. .48 and 119 








Wrenches, Drop Forged 

Billings & Spencer Co.......- 101 
Morse Twist Drill & Mach. Co. 59 
Page-Storms Drop Forge Co.. 734 
Trimoet Bite. Co. 6.4.2 cce0-% 73 
Whitman & Barnes Mfg. Co. 67 
Williams & Co., J. H..91 and 113 


Wrenches, Machinists’ 
Bemis & Call Hardware & 


0) Be rr rarer 73 
Brosnihan Wrench Co......-.116 
Cue. Wemee OUR. cccecceesss 16 


Hammacher, Schlemmer & Co. 65 
Morse Twist Drill & Mach. Co. 59% 
Page-Storms Drop Forge Co.. 73 
Trimomt Mie. Co. .<..scesses 73 
Whitman & Barnes Mfg. Co.. 67 
Williams & Co., J.H..91 and 113 
Wright Wrench Co.......... 74 


Wrenches, Pipe 
Bemis & Call Hardware & 


fo Serr e 74 
Brosnihan Wrench Co....... 116 
Greene, Tweed & Co......... 73 
PE UE, Giivcccensceceesse 90 
eee Bee GA cceseeasnee 73 
Werwereen Bree. CO. csccscses 50 
Wells & Son Co., F. E....... 100 


Whitman & Barnes Mfg. Co.. 67 
Williams & Co., J. H..91 and 113 
Wright Wrench Co. .......+- 74 


Wrenches, Ratchet 
Greene, Tweed & Co......... 73 
Pereer CO... CmOG. cscccccces 90 
Pratt & Whitney Co., 

2d cover, 3, 483 to 47 
Trimont Mig. Co... .cccscces 73 
Wrenches, Tap 


American Tap & Die Co...... 82 


Besly & Co., Chas. G...cecess 41 
ee” EO ee 82 
fend Mee Co. B. Wicccccess Oe 
Carpenter Tap & Die Co., J. M. 87 
Renert Bite Ce. A. Jiccccces & 
Stan@earad Teel Co... .ssccces 26 
re oe. Be Bevacaceetes 96 
Tramomt Mie. Co... .cccccces 73 
Wells Bros. Co......... 15 














PE N\HE Buyer’s Guide wants more steady readers. 
And in exchange it offers its help in pointing out 
to you what’s what and who makes it. 

here for your convenience is an authoritative list of the 

representative concerns in the machine-making industry. 

Use it as a key to the advertising pages of this paper. 

To be here is a badge of responsibility. 


[o buy from here is a guarantee of satisfaction. 


Compiled 


























